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mmiz^ii^-^ti^mmm=s:mmT^^mtty^-\i/^y 

'>is.<ii ■hmym.mf&m'^ >-y-©ai;fuca'^v:.T=7c lo 

m%'mmm.-^m^^mz^r)^7tm.m'^<Dmmm.^i}'i^ 
ib-&^^ntz\.^\,^m^m^tiii^\zmm':^itnwmm 

git, 

lcE«0(^j6!St8IM®Mj«$^<b*iJS'J^«, 30 

mmmnmm&m^mmn^mzj:r)mw^n^mmm 

-Ir >-y-® m ©WiBdFS t mi5T«E«e5S-fe © tii * CD 

1 izi&m(Dp^mmm(D»m9iitpmmmo 

©Mftl^Yb'NJSiJ^S. 50 
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2 

^<t<7)fti^(D^7Lmm(D±^miz^if^nmm.:f}y^'p<D 
mizmif?>nmfs.i}7.'¥<^!^^^^<Dm&^i^aiT^T 

m\zm^^n^mnm^miEr^ft!t<D^mitmiEm 

'>^< ii'hmmTmmmm±i>-^oaitiiz^-^\,^T^7t 

mmmwi.t^'smtcDmmcDm^miztSicx^Ttm.m'i' 
m^wtm^^m^^m\zj:o^7cmm'p(Dmm'R^i)^'f- 
iz J; ^E.7tmmco'^^tmm ^ 4>±T-5^Yt:wsij<f 

[0 0 0 1] 

mmti timmntiimt]:^m^^m^rzm-^\zhmm^=^ 

[0 0 0 2] 

x*i^*-r-5*«SfiK^)- (Hc. CO. NOx ) ^mfr 
^fttbiz. ffimm?smn.^izHc^j:xico(DmttN 
Ox ©S7c*rai^{cff5=7cM«E*iiffii-rs;it*t-)iS! 

m\zmm^tim^:^x'p(Dmwwtmmm^^m-r^±> 

■*)-<Dm^^y^-'p/'^yi7mm-t^ct\z^o. p^mm 
mtz^)i^^n^m'^m.<D^mtt^mm^mit\zmm lt 

[0 0 0 3] b*ib=7cttiK©J:dKfl[|. ^'y;i«#mv- 
igH-r-S.-fe >-^(D'^it\zJ: 0 ^^it$iJia«*75i{ST-r.5 
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[0 0 0 4] b*ibyy;Hr>-y->X5^AJC:feV»T*>, 

mmi^itmmm^^mM-^tix\>^^ (#h¥5 - 9 8 9 
4 8 m'jkmmm) » 

■*)-iiiij(Dm.m-B:it±mM±>-*)-mti(DmmA\zit^vT 
[0 0 0 6] -:^^7tMm^^^itvtzm'^iz\tmmx h 

[0 0 0 7] 20 

mtjiztkmmtit(Di^m7im^^m^tzii^\z\t, rm 

[0 0 0 8] 0 2tt±tB{C^acDiffi§gST'*oT. 

— >tcSfeb, mMta d^^ts ST«'J — >S'«I^ 30 
^Mte *^e.te TU— >*^&U 1^ 
t 6 t 8 STti'J y^^SrlftJ^L., ^^rj t s t 

[0 0 0 9] a!oTH7c«!feJ««. ^^J t 3 &.mlT'{imm 

t a 75>^ 1 9 ^-vitmm^^mv. mm 1 9 

6 *^e.t9 lc*^ttTfJH7cMj»(c®«sn;tWff®?^fi 40 

irAmizmuav, mmt^ skmtmm^itsLmm^^Amz 

[0 0 101 i^t^i'fs.tfii^^TcmmTimm'sim^wtmm 
is<i:z^^7tmm<DWtm&L'Rmtnzitm^ ( (p) \zi3^^ 

*>mm t , 1 3 1 4 1 6 ST. *3J: 

c;fi^^jtT *»e.t9 ^•ctc*5tiTtt©2|Misij©:fe^n*«55 

±-r^, ^%mit±$iwsimiz^?^u-^nfth(D-c^-D 
X, =7cmm<DWtmitsL^. mt>mmi&mmi] tmrnmia 
mi]i)m^^m^itm'^^z'hmm^^m±•r^:li:(DX' so 
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[0 0 11] 

[^s^^fSt-r^Tt:*®^®] la 1 fi*^Bjic*^*^^rt 

1 \zf)^t^^f^mmm(7)mm^ii:msmmi,t. p^mmmo:> 
^^mizmm^nftm^:^7.mt<Drzit>o:)^7tmmo± 

±i&m^mit±>^i i^^zf'Tmmizmif^nm^s.:^ 

:^4'©^#^fiK:5)-©2@*S:^ttlT-STSitfl!l^*-fe>1i-l 2 

f^)&m«\zm^-sti^mnm>s:m'M-t^^mtty ^ - k 
2<Dmtiiz^-:3\^^x^7vmM(^^^t=s:pm\T^'^itmm 
Jtts^si St. mmiR^m&^mi sizjiO^Ttrnm 

^{kfijs'j'i'it^ai et, ^Mmr^, 

[0 0 12] *^StJ;tl«, =7cfi!llJ«®m^JR3^€-S 

>itoai:^ 3 nr*^ 5. se^m 

\^mMizs-:s^~7i»m^(DWtmtR^i:m 
[0 0 13] *SB{cj:nts. mnmmm>i:Tmmmm 

3 iz'A^^^^fymmmcomm'^itmmmit, '^itm'i'p 
[0 0 14] *sigtcj:n«, J!ss»iiii«a^i-ffl*s0f:t 

[0 0 15] :*:^SJcJ:n«. TiiiEffliJ^^-fe>-tmi:^<D 



5 

ym.'sm.m^ >-y-® m ;>3 t tea-:? viTH7c««t 

CO 0 1 6] *^«(cj;n«. ±iiSfiiJ*3J;J^TSitfi!l-fc> 

[0 0 17] *gS(cj;tl«, t«**<lllM©affM*^*± 

c»S^M?S »ciS:e $ n^g^m;^x tt-fb CD ;t 66 © =7cM 
fli-r -5 ±g5ffliK^-fe >-y-;fe i irF«tfi« »c ^ e. tx#^ 

10 0 18] *gB{Xj;n«. li:b«$^yy;i.^^-t> 
to 0 1 9] 

m'm^3 0 ®v;i.5^:?^U-^1J-|#3ScA/D^ilS3 ouz 
[0 0 2 0] x-i'XhUei-^3 4»C«v ^JA«i>7 

>i7nm\zmwvT7 2 0' mizmmfSiS'^aim/wx 

Sr^l;^;■r^S2pfiB«lm•fe>•y■3 5 tir7>i^Amzm 
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6 

^<'i/VV:z.\tmmU3 0(DXait}^>^-yj^-(7.3 0 

U 3 0 3 OS!lOii.*S«^tCfett^$n^. 
[0 02 1] $ 6 tClR^jii^ 3 2 

«s» *^ s s n« jsjpf ^igj^-r s * CD ji«sii^ieit# 3 
7t>^«^nTVi^. ^/i, p^mmm:^^3 lO'y:t- 
^'>^'^y't^y h3 8iz\ti^m:^umTHw^^tti-r^rz 
iie)©sflf-fe>ij-3 9*t^e$nT*i»p, j^sizKssth 

W»Cit«9|b>i:liJE<&$iJS|iaR3 0 o-7;i/^y^i^ij-rtjlSA 
10 /D^^gg3 0 1 tzm^T^o 

[0 0 2 2] f*immm 3 1 k 3 1 1 co 

X ^mmizmt-r^=.7cMm^^mvftmm=i>/-^-^ 

3 1 2;5i^tte.tlTVi^. S^^V - H 3 1 1 . gp 

■^Mi«n>A-^3 1 2(D±mmiz\t±m<i^mitii> 

■y-3 1 3*«. 4^3 1 2©Td£fi!l©S^^«3 

1 4iz\tTmmo^ •fe>-9-3 1 5*«KS$nTVi«. ± 

mm^mit±>->)-3 1 3«#^;9x4'©sm*2i«{c 

a{Stt:^jb/cai:;t;«^Sr^:iL. TSSfiiJOz -fe>-y-3 i 
®ri9gB3 0©T;l/5^y^i7-y-rtji5A/DaEtftSg3 0 

1 {x#ti^-r^. 

[0 0 2 3] sijpggi 2ttm«v-ri7D3>tr^L-^' 

1. Atii;^-f >:5' — 7x-rx 3 0 2, CPU3 0 3(D 
to, ROM3 0 4, RAM3 0 5, A-yT-U/tu/ ^^T-y 
:/;<^UB-RAM3 0 6. ^ D -y ^7 3 0 7 ^gT^fife^ 
tXTtsS. ^isiZ^'y>:i}'y>^ 3 0 8. r7U>yy:7P 

>>:7'3 0 9, ®i!)i5iK3 1 o\tmnm.ii^3 j^mmT 

':7>rS'3 0 8, 7'J <yy7P'>y3 0 9*i-tr5/ h$n. 

®»0K3 1 0AmmmMif3 7 cD#^*rei&-r-5. y 

':'>;^'?>3' 3 0 8(Dm^mf)ii/ayi7m^\Z^r:>X^ 
>i7tj :A>h^tl. y^>ijO>^ 3 0 80)^^*)^^ 
hSg^*^^ "1" *<m^jSn-5t7'Jy:^7P>y7'3 0 
9 *t U -Ir -y h ^tlT^KilHlSS 3 10 {JMSi|sfigS*^ 3 7 C5 

nm=s:w±-r^, '^-oTmnmstrnT AUizas-ctzmm 
Miiiffimmm i o <Dm^mzmi&:sn^, 

[0 0 2 4] ^^IZ7^-A3 1 6T(fiXliitl-f y^-Zf 

x-f X 3 0 2 {c^^$nT*3 D . mm^ 3 0 -c^Ttmm 
tmthrciimsii ^ntzii^ izmi¥L-cmmm(o&^^ 
mm-r^, xt7p-;<-5'3 sT^few^n-saftAsa 
MQis^^um-t>-^ 3 9T;^tti$n«?&ai*taaTH 
mm^mmmizmn^n^AyD^w\^-^>\zj:-D 

XmO&^n. RAM3 0 5©m3£Sfl!!fCEigSn^. 
RAMS 0 5fcf21t3nfc®A^^«Q*iJ:tX?& 

ai*ia« T H w«Bir^p$^i« (tH^ s ns. 

[0 0 2 5] Inie^Netti7 9>i'fi:Bi^a-fe> 

■y-3 6O3 0° CA$OtiJDii*^{Cj;oT»»$tlRA 
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M3 0 5©m^#JfeiCgBtS$tl-5. 04ttMpgB3 OT 
[0 0 2 6] 0 5«;^5^->7'4 ITSIfr^nS^^i^^ 

-5 <*:#»C^ib*iJS'JSrllfTTS ;i t fc J; D l^nmiim^ L 

[0 0 2 7] XJ-y-^fA 1 1 CiiViTTSKfiiIOz 
3 1 5©ai;'30XS*^'J ■;/5^filIL^t.^MKOXRt^_hT 
&^*^*t*lj^$n, *«fiJ^$n/t<i:^«X5^-y^4 1 
2fCjl*-Tffifi!l^«Sit7 7d^XOXSR^ " 1" {c^^ 
bTC:«5!lS^i^7-r-5. X7-'y:/4 1 2-eS3S!|Hl5t$ 

nfct^«x7^-;/7'4 1 sicit^TSSMOa -tr>-y-3 1 

5 O as ;^ O X S *t ' J - > fid b ^ I i M K O X L T T- a& ^ 
*^*i*ijjfe$n. #3t*iJ5t^nnti;:^5^5'y4 1 4TTSS 

fiu^m^^c/xoxsR^ ' 0" izwt^vxccoisim 

[0 0 2 8] 0 6«Ste^ffl©tX5^'J->X!|#tt0T& 

oT. TsiffilIOz -fr>-y-3 1 5 CDtii;^;OXS75i>J u/f^-IM 
L # t^fflK O X R e;l±T$. ^ i # «TStfl!l^MJt 37 5 if 

xoxsRtt "1" izmm^n. mizrmmoz ; 

3 1 50a;^OXS*fJ->fl(L€rVittKOXL£4T-C 
*^i#«T«EfflJ^*KJt77i'^XOXSRtt " 0" 

[0 0 2 9] U >y5^*^5U->lcSte-r-2.«^« 

TfflEfflIOz ■t>-*)-3 1 5 0tB:^30XSdtiJ — >fl!L€rVi 

sRtt'i" izmm^n. u->3&^^'j 

L^viffiKoxR tzmm-r^ ^-c^tymm^mit y^if 
xoxsR\t " 0' izm^-^n^o 4 
[0 0 3 0] m7^txy^yy4 2xmff■^tl^mml^s.^ 
^^mm(Dya-^^-hx$>-:>x, mi&-t^mmmm 
m<^m»m\zj:-o xE.7tmm<Dmm9cifm'^isj:zmm 

rmmoz -ty^-s i 5x^iii^n^m^:f}x<Ditmi 
^n^m^m^^i^x\^^^t^^^zti)ix^^, sc 
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[0 0 3 1] a$tCT»tffi!l02 ±>-*)-3 1 SX'l^mtStl^ 

*mm-r^mmm=S:m\^xi^^t%^^zLt7!)ix^^rz 

*it^-r -5 r i /&< ojffi i -5 . 
[0 0 3 2] T^^yZfA 2 1 t*5ViTT«Efi!l^«Kit:7 7 

10 ^XOXSR75iSeLfe;<ii^«^t--5o X5^-;/y42 1 

-c*^*ij«$nfc<t#, z> ^xox 

S R*<S4Ebfet#ttX7^>;/:7'4 2 2 JC^feViXMiPfiill 
W^J-«FD INT* '0' tCU-fes/ hl.TX5^-j;y4 2 

SlCittJ. ;S::}3X7=->;/:7'4 2 1 t^, 

fip-^TSSfflH^m^^i^^XOX S R*^SfebT^i;a:^^n 
«il«x-?>y:/4 2 3 \zwa. 

[0 0 3 3] 7.7'yfA2Z\Zi^\\X. XOXSR = 
"1' is^-D FDo <QiXtb^is^. iP*>Tfiitfl!l^MStfc*t 
U 2/ 0 *^o^^s^*t^*?SJt * U - >{c^iEt--S> J; ^ 
!0 \zmM^nx\^^fi^^n'&t^. X7-y:/4 2 3xn^ 

ti^rmm^m)ttmnmmmt(nmiz^mi!)^m^t^ 
«x5=-y ^4 2 4 icit^?*.. ;^ictc± o*ssi|sMiMa^ttF 
D I NT^mn^Lxzcomm^mT-r^o 

[0 0 3 4] FD I NT=FD I NT + FD„ 
7.y^'y:/4 2 3 T S^«^$nfe t ^ 4 2 5 
tCii^, XOXSR=0 j!)^^ FDo >0Td&-5*^ 

>^ ^ » C ^^iE r ^ J; JCi* $ n X V i ^ *^ *)J ^ T -5 , 
B [0 0 3 5] Xy-yZfA 2 SXn^m^^tlfzt^. SP 

-^Tmmo:, •fe>-y-3 1 sx^m-^ti^T&m^mitt 
co^Si£^7T-g., m3\t7.^v-f4 zxmn^n^ 

4 3 1 »C:feliT«S?SHSIia»fflFD I NT;&tTI®fflKD 
F C L <t±^fflKD F C RCDratcab^Ti^^W^-r-S. 
[0 0 3 6] *!S»«M«»fflFD I NT*J«ffTffifiiK 
D F C L iSSE-hSfflK D F C R CDKtCSS t ^ «X7^ 

*{CX-7=->;/y4 3 2 tCjt^;trr>>:5'CNTSr7^>:7 ij^> 
hLTX7^>y7'4 3 6CitiD, *Si|SM«Ma»ffi F D I N 
T*tTI®fflK D F C L i±KfflK P F C R OKJC;^: t 

^^^K.rztn^l.X. X'ryZfA 3 ITS^fiJ^^n 
X5=-«y:/4 3 4i3cfcl/J4 3 5»C*Jt,iTT8iEfi!l02 -tr>it 
3 1 5®tU:t>OXS*«-fe>-y-ai:*»±RBfflKOXaW±=b 

b < fi-fe >-y-ta:^;TisfflK o X b ^^^TTa&-5*^**(l3rr 
[0 0 3 7] TSSfiiJOz -fe>-1t3 1 5CDttl:^jOXS;0t-t: 
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»Ctt*/£sfe*S**a&S*><DtLTX5^-yy4 3 3, 4 34 

^ <DT :i cD^ISSrflJ^ LxmiJCDtS^J *lifll$-&5 fc* 

oi!n,MTa&-5. 10 

[0 0 3 8] H7cMli©^^®iR^ig;»jfob<«^«JfcUi 

4 3 3. 4 3 4©-r^T<DX7^>y >^TS^^yj^$n>ii: 
#«=7nM«K©$)J<bWS'J^4'±r-5rc*tC* '^7 >i5' C N 
T 5) nfcBf SffiK T D L tC^^ UTX 7^ y 

4 3 6 {CittTo 

[0 0 3 9] X-7^>>:/4 3 6(C*3l.iTA'j7>:$'CNT© 

^•ft*lJS'JSr-r€>'^<;?.7^-;/:/4 3 7 T'^ftmU >' 5 ^/X 
MCAT* "1" JC^^tUTCO^aSS'^T-r-S., jjetc 
X5^-yy4 3 6T55£*iJS$nfct^, fip-S=7cMi*0 
SE*®JRtg;b L < «m*S!fffitMtJ75tK#^MA^ <h W 
^^tifzWzT^mOz •fe>-y-3 1 5C9ai:^OXS*s-k 
>-y-ai*J:|®«KOX a K tt-fe>-y-ai:^;TSfflKO 

' 0' izm^LT:i<Dmm^^j-r^, u^^^^-m so 

S jS U T ;^ IC =b ^^ftlWgiJ ±-r -5 fc * 
:^7^.yy4 3 8(C:feliT^^fl;*lJS'J:7 7i^XMCAT^ 
" 0" iC^^f^. 
[0 0 40] 09 (l^JiangB 3 0 TUfrS tl-SHTcMlS© 

1 fC*5t.iT^Yk*lJSiJ:7^i^XMCAT*t " 1" T 

$>^t^^m^L. m^m^-^ntzt^ a^^tm&i'^mn 

9 2 {Cjt^?»., H7cft!l!J«05^fl:miJffl^ri3'-^#*i]«S: 40 
[0 0 4 1] ;S:^=7cMJi<D^C*iJS'JttiilTO*f^*i^ 

(1) ±mm^mit±:>-^ 3 i stcjc-ss^sjt^^- — k 

(2) TfiSfiJOz •t:>-9-3 1 5»cJ;5^«SJt7-r — H/'? 

(3) rt*iSt8tMftfflf*<BFr!tffiJil±Ta&s;it. 50 
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[0 0 4 2] fie-DT, ±12 (1) ~ (3) ©Vi^tl*^® 

•S. jJ»»C±S3 (1) ~ (3) (D-r^X<D^f^Ai^ALLX 
3lCjitf. XT^y^g 3 lC:fetiT. ttBffiffm^ifflS*^ 
[0 0 4 31 XT^yT'g 4tC*3liT^fb*lJSiJ^:— :5'-B# 
'J^>hLT, Xy^yy9 5\Zii\^^X=^—^-'^mi]<y 

>^cTi uE<Dmwcmim^mco &,±x'$>^7i^=&n 
[0 0 4 4] miz:^^y:f9 4xn^n^^nrzt^. 

S!it,m^<D=E:=.i^-mi!limmLftiz^itXy'yZf9 6 

5^-;/:/9 3-C^fT$tl-5*llBfS»iiiin,3a©7D-5^-r— 
hT?a&oT. :^v'y:f9 3 i-CJiSSfi«^*!Sit-fe>-y-3 1 

3 Offl* V A F *«lBfSffhg[ffla:^3 VA FHICM^T 

-5. 

[0 0 4 5] VAFH=f (VAF) 
X7^y:/9 3 2X'A^lZ^ri±mm^mit-t>'*)-3 1 3 

©ttEffiffhfffflm::': V A F H izm-i^^^x^mm^mtt-b 

>-y-ai:^ttKFSL V A F H 

LVAFH=LVAFH+ | VAFH-VAFHO I 

z:ix, vAFHo^mmMm^nft±mm^mit±> 

^3 1 3<Dm.mAmwmiiitix$,^, 

[0 0 4 6] 'AiZXy^yy9 3 3x'A^\zjiormmo 

2 ±>^3 1 5©ai:t?VOS(C«-:?ViTT23iE#J02 

*iEiFSL vo s *S[a-r-5. 

LVOS=LVOS+ I VOS-VOSOl 

ciciT, vosottH9iii#aisnfeTSft«sm-fe>iJ- 

3 1 5oa:^ji?*s. •z>€\z7.y'yzf9 3 4izis\,^x:k 

m<Dmmzm^, !a.T(Dj:'5\zmm<nwmm^wsivx 

[0 0 4 7]VAFHO <^ VAFH 
VOSO — VOS 

01 i\tX7-y:f9 6x^fTtsn^'^itm'S'mm<Dya 

[0 04 8] Lr«f = f (LVAFH) 
XT^'^yg 6 2{C*3lJTT8Sfi!l02 a:^«/iE!i;SLVOS 

TV»**^$i|9|SiJ-r-5, X5^-;^y9 6 2T#^W)t$nfc 

X?«>y9 6 3»Ci5l/iTT7— A^'^yALMCC 
Sr"l" X5^5/:/9 6 4JC*5ViT77-A?£ 
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[0 0 4 9] m\ZXr-yZf9 6 2TS^*<J^Snfci 

\t. X7^.y:/9 6 SJcUViTZ^— A77i^ALMCC 
il: ' 0"tCl8€UT;^7^y:/9 6 eCjttf. X'ryZf^ 
6 6»C43ViTT5— A:75^ALMCC$B-RAM3 

[0 0 5 0] S^JcX7^>;/>^9 6 7 {;:;teViT;^i:iiioDifflii 

jSSJt-fe>-y-a;>J«»lKfaLVAFH*Ji;Z/Tditfl'J02 ffi;d 
«ll»SLVOS*U-fe!y hbTJl©5ffla*i^T-r-5. @ 

1 2«*iwgp3 OT'iiff$nsssfSrtMSi|sf«»tti;i.- 

[0 0 5 1] T.'rylfl 2 1 tc43ViT, &Lm<0:^)V—^ 

So 2 2 {C^SViT, R AM 3 0 5 tCSBtt^n 

[0 0 5 2] X5^-j^r^l 2 3fC*5tiT, F«9*R«IHI5ieSt 
MCo =MC (Ne. Q) 

[0 0 5 31 FCRo =MCo /AFT 
d^lTAFTfSS^^jKSJt (14. 7) T*S= 013 
«$!lffllgB3 0TSIfT$n.5^-1*>25MSlt7^-HA-<yi7 

s. 

[0 0 5 4] X5^>;/yi 3 1 JCi3ViT±gSt#JSgm-ir> 
-y-3 1 3fCj:S7W-H/t»/i7^{a|*#*t(K3tbTViS 

^{c±gitfi!l^^lt-t:>-y-3 1 3^c:J;^7^' — hV\'«yi7^j 

( 1 ) f&ai*ta«*«W€aft6;±T«^ d 

(2) rtjKS^HiSW^'Ti^V^^ia:. 

(3) ^l^ftBtiiM^MS^iiatfT/SVi^l^:, 

(4) ±ssfi!i^m-fe>i*-cDm;^*m5iiu±seuTv> 

(5) h^f-ClfeVi^li:. 

[0 0 5 5] £i±©^#*«-r'<Tfie3ibTViT±Sitffid?5 
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X5^-;/:/l 3 lT»«*!l^$nX7^y >^1 3 

2\zm^. mM&M\zw.m-^nr:LmnmmmFT>, (i 
= i~n) 1 •:?-s>gfi(j-r-5. ^n\t.'^®(D^nxm^ 

:/l 3 3tc;feViT±itfiil35*SJt-t>-tt3 l 3CDtti:^VA 

[0 0 5 6] VAF = VAF+DV 
$&»C*fiE^<DJigiEffl«^jSSJffe>1*-3 1 3©m:^VAF 
10 lcao*ViTSffi©J|^J^ifcABFSrS5j¥-r-5. 
ABF = g (VAF) 

;^5^-v::^1.3 5»c43l.iT, 5^><Dn|iFWO*fTT 
#ttl SnfclSrt ^^«MC„ . SglflSrt*!!ii|BjaFCR„ 
*5 J;Z/^ffi©I^Sj^it A B F {C*t?ViT^SE©«Si|4iBM 

[0 0 5 7] FDo = MC„/ABF - FCR„ 

CR„ ^mm-r^(D\t%mi)^i±.mm^m.\t±y^3 i 

-5, g^fc;^7^-vyi 3 G\zi5\^^X'A^\zm-:S^m^m 
iE«D F bT Cl(D;P-5^>$:^7-r-5. 

[0 0 5 8] DF = k,o*FDo +krs*ZFD, 

*5 (1) ~ (5) ©^fl:ODli-m*^*^^3tLTV^75;Vii 
t«X5"-yyi 3 1 -rggW^^nXT^^yyi 3 7ICji 

^*sitai«DF$ "0" \zm^vxz.<D)v-^> 
[0 0 5 9] SI 4«$ijfflig53 0Tiiff$ns-y-:/s*!s 
T, ^-f >^j8sit7^' - Yn-ji7um)v-^>\zmnm 

ibT^fr^ns. X5^<>:/1 4 1 tCiDViTT^BtfllOz 

•fe>-y-3 1 s\z^^y^-\inyi7um^m'^mtL\^x 

[0 0 6 0] IPS^-f >3S*8it7^'-HA*>yi7«d«l<!:ll 

— ®^#/5it"'<TfigjiLTVi-5i:#(cTSit<S!l02 •fe>-y- 
3 1 5{CJ;S7^'-hV\*u/;:7©JW*iff$^cns, gp^T 

mmOz 1r>lJ-3 1 5fCJ:S:7-i'— KA*-yi7^|0|*tff^ 

40 3nSt#«, X5^>yyi 4 IT'W^W^^nx^yT' 

i4 2{cjt*.. HfriHij^Mtcfl[m$n/t«jE*MVD 
. (i = i~n) * I'cJo^ift-r-s. intt^i5i«g^» 

[0 0 6 1] ^{CX5^5/yi 4 StCiSV^TTSiifiiJOz "t 

>it3 1 5©a;^vosie^Tgit#j02 •fe>-y-m;'3v 

VDo = VOS - VOST 

».mz:^'f'v:fi 4 4{r*3V:>T^^i:iC{cS-:?#SBE«iE« 
50 DV<&a^atLTi:C9;U-5^>Sr«l7-r-5, 



13 

[0 0 6 2] DV=k^B*VDo +kvs*2VD, 

b T ;i ® > 7 1" -5 c 
[0 0 6 3] 01 5«, pimmmizmm^ti^mmm^ 

«Q{c«:p'l,iTS*mi|sfi«««T AU P ^^S^g-r-S. 
TAUP = TAUP (Ne, Q) 

j»:tc;^^-v:/i 5 2{c*3ViT, S*jl^sfifti^«TAUP 

[0 0 64] TAU=a*TAUP + DF + /3 

ai:'3-1*>5'-7i-l'X 3 0 2?r:n-LT*S«i«l*«TAU 

■r*. 01 6tt±tBlliS«»|CDl!ifPlftig0T$.oT. 2C 

«R#F4^^L. #jSJ^«±*^?.±SK<Bi|Sig!SJt-fe>-y-3 1 

3®ai:^jvAF, ymmoz •fe>-y-3 1 5coi±j;»3xo 

[0 0 6 5] fiPSBt^ t , JilM«fiSiPMiii«a4J^fflFD 
I NTtt±KlfflKDFCRi:TI5HiiKDFCL©FB^lC* 

^J-fflFD I NT«TISfflKDFCL£iTt;a:0=7CMii 

^Jt2 etmf^TSSfiJOz ■fe>-y-3 1 5om;fjXOS«-fe 30 
>-y--hlEtf KOX a et±Ta& 0 S«*MJ&UTlri;^ti t) 

t2- i^^^ttToStfldO^ ■&>+)■ 3 1 5®ffi:^XOSdtSK 

i^ihsn-s. 

[0 0 6 6] Bt^j 1 3 e. t * ■^x\t^ytmmo:>wtmwL 

tt}te:^«|5g|f {CM bT li^C t> CD t bT«SlJ/&ifl=#^ tl 
-2>. t 4 Tj^^Sf<iMS«^J-MFD I NT«JiRlMK 
D F C RKit/i 0H7cM«£©SI?tl«tmfig*ttlE^tC^ 

>-y-3 1 5 0a;^X0Sttir>1i-TKMK0XbetTT 

■y-3 1 5<Dmt!yiosi)^Km.^mm-t^ititwmm(o^ 
[0 0 6 7] ±l35lifi^»ucfe^iT^4±fii!fl^^*?SH:■^r>1^■ 

3 1 SiSil^TSiEflllOa ±>i)-3 1 S <Dmij<DmM'&iZ 

02-fe>-9-3 1 5ta;^*«S«L.T*ve)^fCSteTS*-e 
©ra»C«Si^|IS«iJ'ffl[*^TK«KDFCLi3j;OtJi® 50 
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«KD F C R SrS;t fcHiatC J; t> T 'h^7cMm<0^itm 
S'J Higf -5 i: d« BJUT -5 . 

[0 0 6 8] 017 \i±ti<D:^mizj: oifi^tm'i^nn 

©t/liffi^ffiMS*J:CK0l 1 ©$^'ftWSiJMai-f^;^T 
Mn^ti^, BP'S. X-7^>y7'l 7 0 1 ('*3ViT05©7 

7 i^gif^^fflsif aifp ^tis^^it^^yxoxsRd^s 

eLfc*^$*!lSijr-5. 
10 [0 0 6 9] X5=-->:/l 7 0 1 T#^i^J^Lfet#. BP 
^ TStfiiJ^JiSit :75i^XOXSR 1)^^ Lfziz^ltT^T- 
yZfl 7 0 2»Cit*, ^^mmy^ifXMCATiti^ 
"1" fip-^^^fK*lJSiJj&tff^snTl»-5*^?£J|MJ 

'^^imm^m^-^tixi^^t^izit. x^yfi 703 
xmnm&Mm^mFD i NT*t±snitKDFCRet± 

Xy'^y^l 7 0 4T?«S»illlfiiBliJ-ttFD I 
NT;5^TI5MMKD F C LKTTa&^*^*i*lJ^$n-5, 
[0 0 7 0] M!fSKSM«a5i-<gFD I NT*t±|®MKD 
20 FCRa&-5)VittTI®fflKDFCL*jftBiLTViSi:#{C 

«x5^>;/yi 703feL-<«i7o 4xn^m^-^nx 

S#*9>:S'C J FCAT^-f >i7U^>hLTX5=--;/ 

y 1 6 0 7 izmti. mizmnmmmm^mFD i nt^^ 

±Kffl[K D F C R t TISfflK D F C L ®|6Hrt a& S t 

#JC«X5=--;/r^l 7 0 SiJctlXl 7 0 4TS^W^$tX 
TiE#;^7'^>^'C J S CATS;-f>i^iJ;>C>hUTX-7^ 
yZfl 7 0 7 (Ciitf, 

[0 0 7 1] XT^y^/'l 7 0 7 »C^ViT«Si»iUiaiW5)- 
fflFD I NT*Uir-> hL;^:^, 1 7 0 8 TjE 

JO ^;^»'i7>5'C J SCAT®tf^fii;it^ii6^ae)fcR)T^fflC 
s6A±t;5:-pfc*i?fefiJj£-r^. X^^-i^T^^l 7 0 8T#^ 
*l|^Snfct^ttXx';/7'l 7 0 9{Cji*, 7=y—JxV 
5i^ALMCC* "0" tCU-fey hLT^l©;!'— 

[0 0 7 2] T.T'yZfl 7 0 8 TS«*iJ^$nfci:^« 

7 1 otcit*. ;^5='!yyi 7 1 o-cS#:«»':> 

<t;4o;t*i<£*iJ:^-r^. X5^s/:/i 7 i OtW^W^S 
nfci:€rttX5".yr^l 7 1 HZM^. 77—l,y^i/A 
0 LMCCSr "1" tcSJ^L. T^^^Zfl 7 1 2X77- 

[0 0 7 3] )a:*J±fBlligfi'!l{C*5ViT«JiSitfi!l-fe>-y-3 
1 3«^jiSSJt-fe>1J- 0)-T±>^) . TSSiW-fc>-y-3 
1 5«02 •fe>-y-tLTVi^*^ TSiEffl!|-tr>-tJ-3 15* 

imi o(DWim&wtiimmiz^\^^xTmmoz ±>-\i-m 
mtfs.^, ^ibtz±m^mmiz:^^^xit±mm±.>-^i 

0 -fe>-y-l 3 3^,02 -k>-y-<i:L>5:Vi*Dt0^y:?^;l/O2 -fe 
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10 0 7 4] fe;fLcl©iS^ic«02 ■fe>-9-om:'3«# 

[0 0 7 5] 01 ^-yjVOz ±.>^'y7.'TA<D^ 

y-fl 8 1 »C*tsT^jiSSit7^^XOXRdtStebfc*^ 
8 1 HP 

2{Cj1*, ^j^Jt<lM«SLMFAF I NT^U-tr';/ 
TXT-!y:/l 8 3fCitO. — ^XT^^^yi 8 ITS^^iJ 

[0 0 7 6] 8 3lC*3ViT> SMitSlE^^ 

F A F i S«Slt#§M FGWMtbT^^fCiO ^Mit 
MiiDFAF*3¥ffl-rS. ^tJSSSItaiE^SfeFAF;^ 
cfctX^m^^M F G (COViTtt^izB-r-S. 
DFAF=FAF-FG 

8 4(Ci5ViT, XOXR=l DFA 

y 1 8 5-C;*:SCtJ;DS«Slt0JI«^fflFAF I NTS' 

[0 0 7 7] FAF I NT = FAF I NT + DFAF 
T-T-Vfl 8 4T5SM^$nfci:€rttX7^5/>^l 8 6 . 
\iZm^. XOXR=0 t^-O DFAF>0T$)-5*^$r 

iill«©ffl[FAF I NT*je«T-r-5. J&:feX^y:f 1 8 

[0 0 7 8] 01 9tt^>^;P02 •fe>-y->X7^A®4|^ 
{t, 01 3 {C^T;<'f >^*!Sit7^'- HZ-^-vi^^j^l;!^— 
5^ > {Cf^^T^*RJt«3E^» F A F :fe J; Jt^Sffi 

F G sffm-r-5fci«>iciiff $ns^ 1 ©^jKijtMiE^ss 

0yx«4 5 U#«JC*fT$n-S. X5^^/yi 9 l{C*>Vi 
T±«SEfil02 -k>1J-3 1 3{CJ;S7-f — HA-yir^JtBI* 

fiKS: U T V i ^ *i iHij5£-r s . 
[0 0 7 9] c:ne.©*f!f=«0i 3tcs^-r;<'f >ss^tb 

1 3tCck^7^'-HA'-y^$!|fflI;>W^$n^t#«, X 
T^ yT'l 9 1 T#^flJ^ $n7> 5=- ->yi 9 2ICji^±i35 
fi!l02 -tr>-y-3 1 3®a;»jVi S^^j^tf, i^ViXXT" 
y:^l 9 3»t*JViT^10Jlffii!!lii<Sr, X5^y:/19 4 

[0 0 8 0] ;a::feJi«SEfi!l02 ■fe>-y-3 1 3 \Z^:by — 
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HA y ^J||l^#© um*i'*«J«3[ UTV^;^ Vi t * «X 
^ryyi 9 1 T5^#iJ^$nX5^-;/y 1 9 5 icii^. ^ 
^itaiEMScFAF^ " 1 . 0" (C^«LTC1<d;1/-5^ 
>**l7-r^. 02 0«Xt--;'7'1 9 ST-HfrSn-S^ 
1 (DilMiaSO^D— 5=^^— hTJfeoT. XT'<y:7'l 9 
3 aT±«Stfi!l02 -fe>+>-3 1 3©tt};fjV. ^t^lOittJS 
«JEVi„ («»J;ltfO. 4 5V) e;Tlra&^*\ fip-6±SiE 
fliJOz ■t>-t>-3 1 3{C±oT.^m$tl-i>^mJt*^U — > 

10 [0 0 8 1] X5"-y7'l 9 3 aT'#^W^^?nfet^, 
fip-^±S5fi!l02 -tr>-y-3 1 3{Cj:-3TJ^itl$n-52Sj^it 
d^U — >TfeS<i:#ttX7^y:?'l 9 3 bJCii*. ^ 1 CD 
7*>r U-f *'^>^'CDL Y 1 (D*':?>hffl*tiETa5-5*i 
S*iJ^-r^. X5=--;/:7'l 9 3 bT#^W^^nfc<i:#tt 
T.T-vZfl 9 3 c-mi ©5^^- W;^jO^'CDLY1 
SU-irry hbTX^>y:^l 9 3 dlciltr, UiiXf-yZf 
19 3 bTS;t*iJ«$n;ti*«iti*X5^^y:/l 9 3d 

[0 0 8 2] X^';/yi 9 3 dT^KTJT^^' ^-1';^7>^>' 
20 ^'CDLY1$5'^U^>M,, X5^y:/1 9 3 e-C^ 

U->)lMB#rBTTDL l£ATTab^*i*fiJ«-r^» 
-y:/l 9 3 eT?#«*iJ^$tlfci^. fP^ JidilfldOa ir 
>-y-3 1 3®m:f3V, *t'J^y5^56i^U — >JcSfebT*^ 
e.^l®'J — >jlMBtFB^TDL lj!i^±MjgL;ti^tt. 
X5^^yy 1 9 3 f 1 ©5^^- K;^J'>>^CDLY1 
&MlO'J->aMB#raTDL ItC^^b. X5=--;/yi 
9 3 gTmiO?S*!SJt7 7i^F 1?£" 0" fC^^bTC 
©MaSr«IT-r^. 1 9 3 eT53t*l|*3 

[0 0 8 3] ;/i*3Ml ®'J->aM^WTDL l«±gS 
fiJOa •fe>iJ-3 1 3®m:t;V, j&fj 5/5^*^5. 'J—>{cS 

rnvtzm-^izm 1 (Dimity ^ if F i (Dse^aM^-ia- 

TsT-vfl 9 3 aTS^ipJ^^nfct^. fip-^Jigit 
fflOa •tr>tJ-3 1 3tCJ:-pT«lffiSn535MJt75«U .y^ 

Ta&-5t#fix^-y:/i 9 3 hicji*-. miro^^^'^'r 

ti^y^ CYi-LY XCDii^y 
■5. 

40 [0 0 8 4] X5^>y:?'l 9 3h-C#3t«3tSn>i:i:^tt 
XT^-y^l 9 3 i Till ©5^^- ^-f;<Jr>>^CDLYl 
*U-fe<;/ hLTX5^<;/yi 9 3 j (CiltJ, fS.iaT.'rvZf 
19 3 hTS5S*(l5&$n^t$ttitlgXxyy 1 9 3 j 
Jcittf. XT^.yT'l 9 3 j T^l©x^P-f;!f;>7>^'C 
DLYl^-f >^U^>hb, XT^-y^l 9 3 kTHl 
©x-C W*':7>^^CDLY lCD;<J':>>hM*«®10'J 

y^^asi^iaTDR i«TTa&5*^?£iM^-rs.. 

[0 0 8 5] X5=--;/:?'l 9 3 kt?#^*iJ^$n;'S:i:#. 
fip-^±SKfi!l02 •fe>1t3 1 Z<nmti^y. d^U — >7&^^'J 
50 ^tCSg LTd^ \<D^)v ^jiMB#F4T D R 1 JJJ^J: 
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■^7 >^ CD L Y 1 1 © g -y^mmmmTDR 1 \zm 

^U. X'ryZfl 9 3m-C^l (Dimity 1^ 

"1" tz^MVTz:<Dmm^mT-r^o is.^T.y^yfi 

[0 0 8 6] 1 CD ij >>5^j@SRf ftIT D R 1 tt±SS 

IS:thSEiiaao7D— hif&oT. 7^19 4 

a-cm 1 7i^F 1 d^seu^d^^w^-r*. 

[0 0 8 7] X7^>>y 1 9 4 aTW^*iJ^$nfci:t-. 

y:fi 9 4t>-r^mi(D^mityyi/F " 0' T*^ 

m-^f^ 1 (Dimity ^ if F y^t)^^>J->tZ 

A F ioTx^ >y ywtciiijos-a-TXT^-y 1 

9 4 h izmtS, 

[0 0 8 8] FAF-^FAF + RSR 

X5^<>:/1 9 4 dT'SmitiE^gcFAF^;^^{Ccfc^ 
XT.'^-y'fmzm'P^'itXXy^^y-:/! 9 4hlzmti. 
FAF— FAF-RSL 

1 9 4 aT5^*iJ^Snfct^, SP^f^KD^ 

mity^ifF i^^K^Lx^^fSi^^t^izit, 7.j-v-:r\ 

[0 0 8 9] 9 4 e-r#^i|£UJt$nfct€r. 

Ip-^^10SSMStfc:7^yF l*t»J->Sr^^LTVi-5t 
§r«, 9 4 f -C^SSJtSiE^StFAF^^^CiC 

fc:J;-pTfiS:»iiiJP$-B-TXT^>y:7'i 9 4 hCiltr. 

FAF— FAF+K I R 

9 4 eTS^*iJ3g$n;/S:t#. fip-^mi©^ 

yi 9 4gT$jSSit«iE^ScFAF£^SCK:ctoT|S« 
J^iJ>SltTX5^ .y:/l 9 4 htCittf, 
[0 0 9 0] FAF — FAF-K I L 

KIL. K I R«a^^^-ea&t). X^-y^^^ 
RSR. RSLiD+^J-/h$!^«{C^5t-r-5. 
1 9 4h}C*3ViT^*?Slt«IE«^FAFi&ft:;^ffi 

2) iJit/tft/jNfiS (MAtiO. 8) T^MTS. 
[0 0 9 1] 75:*5^ln«^MJt^iiE^^I&FAF35i;a:^^ 

^— 'J — > t) L < tt:t- A— U-y5^i:»5:'5;it$:Et 
ih-r'5fc*O^STa&-g.o ^?e){CX5^>;/:/l 9 4 i T# 
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9 4 i7?*ff$n«^WMSo:7n-5^-\'-h7?* 
■;)T. X5^-;/:/2 2 IT^l ®^Mtt:7 5^F l^Jtse 

it 7 5- F 1 d^Ste bT l^i t ^tiit^ ;i O^S'Srill 

[0 0 9 2] y.^v-f2 2 lT#^«^$n;t<l:€r> EP 

2 2{Cit*, ;^^»CJ:D^MJt1tIE»SFAF®SH!j¥ 
l^ffi F A F A V *tS»r -5 . 
10 FAFAV= { (m-1) *FAFAV + FAF} /m 

z. z.xrtv\mmi^i^(n>^n\zm^-^^^>-:f)vm.xtb 

[0 0 9 3] :^'rv'f2 2 3*3^1X2 2 4 {C*3ViTi^ii) 
¥i^fitFAFAV*t^86^(*e.ti;t±RBMUL (^JA« 
1. 0 0 5) UJl_hfcL<{iTPSfilLL (^Jx.«0. 9 9 
5) mTTfeSd^Sr^iJ^L, XT^y r?'2 2 3 fe L < »iX 
5^y:/2 2 4-X?*«*l|;£$nfet#«±flS«I!l*5iO:T86 
WOz •fe>-y-3 13, 3 15, tK*Jfi*l*#3 7^(D*^!(sf 

^MJe>m.mzm^mtti^^\:^t:L *> co i Lx^j^it^wfit 

20 S:Jg«i-r«. 

[0 0 9 4] fiP^X^>;/7'2 2 3 T#S#(l5t$nfc t# 
«x^u/7'2 2 5T^iC{c:J:0*Sffl[FG*3eSrUTc: 

FG=FG+ AG 

dClTfAGfiS^ m^\tQ. 0 0 2) Ta&S. X7^>y 

:/2 2 4T#€*ij€$nfci^«x7"<yy2 2 6T;^ca; 

fCi D F G S:S«r LT O^aSSriNf Tf -5. 

[0 0 9 51 FG = FG- AG 

30 mzm^mtn^^ i;t v^;^ ^> o t lt^wm f g *m 
•fe>i}-'>X7^A©s^tc:0i 4\zmT-*}-:f^mity>f- 

!7Mm)i'-^>\zi^^xmn^n^m 2 ©^MSit 

^IJ.m «»l;^«l#»{C||fT^tl-2>. 
[0 0 9 6] X'ry:f2 3 1 IC^ViTTSfEfiJOz -fe>-9- 

Sr*iJ«-r-5. ZL(D^mt^l AiZmt^-lf^mity^- 
V/'iyi/ ^>tC*J 7 ^ - F/N* y i7 1 

2 ■fe>-9-3 1 5\z^^y^-]i/^y^m'mm^^ti^ 

i^tt. 7.5-v^2 3 l-C*j£iflJ^$nX5^-;/^2 3 2 

[0 0 9 7] iggV>TX5"yy2 3 3fC*5ViT^20jlS 
«lSSr, X7^>y:/2 3 4{c*5t,iT$iJffli^ia:lhSfi?ia=&|| 

*^*<jEKSrbTU:^VitirttX7^';/:/2 3 iTS^fai:^^ 

nr, X5^<y7'2 3 5T?'J ty^^X+yy^ScRSR^SJ 
«ifflRSRo IcKJtb, Xt-'> ^^2 3 6TU — >X4^>;/ 
50 y3gia:RSL$«3»ifflRSLo tCK^LTC©;|/-5^> 
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[0 0 9 8] m2 4ttX5^-y 7^2 3 3Tj|fT$n^m2 

aTTSKfiUOz Hr>-y-3 1 5®ta:*jV2 7&«m2®itfe« 
ffVzR (^J^«0. 5 5V) «TT*«*^ fip-5T«Effl!l 

O2 -tr>-y-3 1 5frJ;oTMtH^n^^t!Slt>i*U->T 

^ ^1 1 LT^ 2 OJtt^mjE V2R«^ 1 © itfe^JEE 

V .R J; 0 iS < ^^-r-S ^ <i:*«-«Se<JT«)-5. 
[0 0 9 9] X^>yZf2 3 3 a-l^n^Pl^^tltzt^. 

m-^TmmOi ±>^3 i 5»c«tt?T^ttj$n-5^*KJ± 

t)iU-y-C$>^t^itX^'yy2 3 3 h\zm^, ^2© 
T^-r P-f;^J'i7>^CDLY2CD*':7>hfit*^IET*-5*i 
Sr#iJ«-r^. X7^-/y2 3 3 bT#^*iJ>^Sn;5:i^« 
X7'y:f2 3 3 cT^205'w' l'-r*'^>^'CDL Y 2 
SrU-fe-;/ hLTX5=-->7'2 3 3 dtCittf, UiiX^yf 
2 3 3 bT'g3£*)J^^ctifct^{jji[jg;;5.^yy2 3 3d 

[0 10 0] X5^-y:?'2 3 3 d-C'lg2CD5'-f W'-r;^;>:;> 
5'CDLY2S:7^i7ij^>hL, X5^>y :/2 3 3 e 

2 05^^- K;^3r>>^CDLY2©;^;r:7>hM>()^S2C9 
•J->jiMB#raTDL 2tiTT&S75^$*iJ^-r-S>. X5=- 
•y:f2 3 3 e-e#«*iJ3tSnfci:^. fiPSTMffidOz -t 
>-y-3 1 5 0tB;^V2 55<'J y5^*^e> 'J — >fcsebT*^ 

e.»2®g->iiMB#HTDL 2&.±mmi^rct^\t. 

:^f^y:f2 3 3 f Tll2©7'^' W;^7r>>^'CDLY2 
$^2©U->ilM^raTDL 2JC^^b. Xy^yZf2 

3 3 sX'm2(D^mity^ifF 2^' 0" izm^i-xz. 
©^fflS$«$7t--5. J^:feX-f'5'y2 3 3 e-T?§3t*i|^$ 

[0 10 1] :^*3M2©U->)IM^raTDL 2«T«S 

fiiJOa -tr>-y-3 1 5<Dmi]V: ti^^}y^f)^^^)->\zK 
. L;t«-&tcB 2 0^*Ktt; 7 7 2 ©Ste^SMS -& 
-5;'S:Ji)©ilM^raTa&oT. :&©^StbT^SSn 

X7-v'/2 3 3 aTS€W^$nfct#, fiP'&TSiE 
fiiJOj ■t>1t3 1 StCioT^m^n-SSgSit/^t'J >;/5^ 
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(54) CATALYST DETERIORATION DETERMINATING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of three-way 
catalyst from being eroneously discriminated in a device 
determinating deterioration of three-way catalyst based on output 
of an oxygen sensor on the lower stream side of the three-way 
catalyst by estimating an oxygen balance in the three-way catalyst, 
and stopping deterioration determination of the three-way catalyst 
when the oxygen balance is over the set threshold value. 
SOLUTION: In this internal combustion engine, an air-fuel ratio 
sensor 11 on the upper stream is on the upper stream side of 
three-way catalyst for exhaust emission control, an oxygen sensor 
1 2 on the lower stream side is on the lower stream side, 
respectively provided. A fuel quantity is controlled by an air-fuel 
ratio feedback control means 13 at least according to the output of 
the upper stream side air-fuel ratio sensor 1 1, and deterioration of 
the three- way catalyst is determinated by a deterioration 
determinating means 14 at least based on the output of the lower 
stream side oxygen sensor 1 2. In this case, an oxygen balance 
estimation means 15 estimating the oxygen balance in the three- 
way catalyst is provided, and when the estimated oxygen balance is 
over the set threshold value, deterioration determination of the three-way catalyst by the deterioration 
determinating means 14 is stopped by a deterioration determination stopping means 16 so as to prevent 
deterioration from being eroneously determinated. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The downstream oxygen sensor which is formed in the upstream air-fiiel ratio sensor and the 
downstream which are prepared in the upstream of the three way component catalyst for the exhaust gas 
clarification installed in an intemal combustion engine's exhaust air system, and detect the concentration of the 
specific component in exhaust gas, and detects the concentration of the specific component in exhaust gas, A 
feed-back-control-of-air- fuel-ratio means to control the fuel quantity supplied to an intemal combustion engine 
according to the output of said upstream air-fuel ratio sensor at least, A degradation distinction means to 
distinguish degradation of a three way component catalyst based on the output of said downstream oxygen 
sensor at least, A degradation distinction termination means to stop degradation distinction of the three way 
component catalyst by said degradation distinction means when the threshold as which the oxygen income and 
outgo in a three way component catalyst were beforehand determined by oxygen income-and-outgo 
presumption means to presume the oxygen income and outgo in a three way component catalyst, and said 
oxygen income-and-outgo presumption means is exceeded, An intemal combustion engine*s catalyst de- 
activation distinction equipment to provide. 

[Claim 2] An amount operation means of fuel deflection to calculate the amount of fuel deflection which is the 
difference of the basic fuel quantity which said oxygen income-and-outgo presumption means needs for 
controlling an air-fuel ratio to theoretical air fuel ratio, and the real fuel quantity calculated with a feed-back- 
control-of-air-fuel-ratio means, A reversal detection means to detect reversal of the output of said downstream 
oxygen sensor, The integrated value of the amount of fuel deflection calculated with said fuel variation 
operation means after reversal of the output of said downstream oxygen sensor is detected by said reversal 
detection means until re-reversal of the output of said downstream oxygen sensor is detected by said reversal 
detection means is integrated, an amount integrated value addition means of fuel deflection to presume the 
oxygen income and outgo in a three way component catalyst based on this integrated value — since — the 
catalyst de-activation distinction equipment of an intemal combustion engine according to claim 1 constituted. 
[Claim 3] Catalyst de-activation distinction equipment of the intemal combustion engine according to claim 2 
which is what inhibits the termination of degradation distinction of a three way component catalyst imtil the 
predetermined time defined beforehand passes after the output of said downstream oxygen sensor is reversed, 
even when said degradation distinction termination means exceeds the bound value as which the integrated 
value of the fuel variation integrated by said amount integrated value addition means of fuel deflection was 
determined beforehand. 

[Claim 4] Catalyst de-activation distinction equipment of the intemal combustion engine according to claim 2 
which has a hysteresis characteristic between the threshold which it judges to be reversal to Lean since said 
reversal detection means is rich, and the threshold judged to be reversal to Rich from Lean. 
[Claim 5] Catalyst de-activation distinction equipment of the intemal combustion engine according to claim 1 
said whose degradation distinction means is what distinguishes degradation of a three way component catalyst 
based on the locus length of the output of said upstream air-fuel ratio sensor, and the locus length of the output 
of said downstream oxygen sensor. 

[Claim 6] Catalyst de-activation distinction equipment of the intemal combustion engine according to claim 2 
which is that fi-om which said degradation distinction means distinguishes degradation of a three way 
component catalyst based on the count beyond the boxmd value as which the integrated value of the fuel 
variation integrated by said amount integrated value addition means of fuel deflection was determined 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go... 10/21/2005 
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beforehand. 

[Claim 7] The downstream oxygen sensor which is formed in the upstream oxygen sensor and the downstream 
which are prepared in the upstream of the three way component catalyst for the exhaust gas clarification 
installed in an internal combustion engine's exhaust air system, and detect the concentration of the specific 
component in exhaust gas, and detects the concentration of the specific component in exhaust gas, The air-fuel 
ratio correction factor for amending the fuel quantity supplied to an internal combustion engine according to the 
output of said upstreeim oxygen sensor at least. And a feed-back-control-of-air-fuel-ratio means to calculate the 
air- fuel ratio study value for amending a secular change of the device relevant to fuel quantity control, A 
degradation distinction means to distinguish degradation of a three way component catalyst based on the output 
of said downstream oxygen sensor at least. An oxygen income-and-outgo presumption means to presume the 
oxygen income and outgo in a three way component catalyst according to the integral value of the deflection of 
the air-fuel ratio correction factor and study value which are calculated with said feed-back-control-of-air-fuel- 
ratio means, Catalyst de-activation distinction equipment of the intemal combustion engine possessing a 
degradation distinction termination means to stop degradation distinction of the three way component catalyst 
by said degradation distinction means when the threshold as which the oxygen income and outgo in a three way 
component catalyst were beforehand determined by said oxygen income-and-outgo presiimption means is 
exceeded. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the catalyst de-activation distinction equipment of 
the intemal combustion engine which can prevent an incorrect judging, when the oxygen income and outgo of a 
three way component catalyst cross a limitation with respect to the degradation distinction equipment of an 
intemal combustion engine's three way component catalyst for exhaust gas clarification (i.e., also when the 
oxygen adsorption capacity force and oxygen bleedoff capacity of a three way component catalyst cross a 
limitation). 
[0002] 

[Description of the Prior Art] In order to purify the xmbumt component (HC, CO, and NOX) which the exhaust 
gas discharged from an automobile engine contains, it is oxidation and NOX of HC and CO to an intemal 
combustion engine exhaust air system. It is common to equip the three way component catalyst which returns 
simultaneously. Since it is necessary to control the air-fuel ratio of tiie gaseous mixture supplied to an intemal 
combustion engine for maintaining the clarification engine performance of a three way component catalyst here 
to theoretical air fuel ratio, the air-fuel ratio of the gaseous mixture supplied to an intemal combustion engine is 
controlled to the target air-fuel ratio by carrying out feedback control of the output of the sensor which is 
installed in the upstream of the three way component catalyst of an intemal combustion engine exhaust air 
system, and detects the residual oxygen density in exhaust gas. 

[0003] However, the Air Fuel Ratio Control precision may fall by degradation of the sensor resulting from the 
heat of the variation of the output of the sensor resulting from fully not mixing the exhaust gas discharged from 
each cylinder in the upstream of a three way component catalyst, for example, the unification part of an exhaust 
manifold, exhaust gas, and an intemal combustion engine. In order to solve this technical problem, a sensor is 
installed also in the downstream of a three way component catalyst, and the double sensor system which 
introduces the sub feedback control based on a downstream sensor output in addition to the Maine feedback 
control based on an upstream sensor output, and improves the Air Fuel Ratio Control precision is already put in 
practical use. 

[0004] However, also in the double sensor system, since it cannot avoid that the Air Fuel Ratio Control 
precision falls when the clarification engine performance of a three way component catalyst deteriorates (i.e., 
when the oxygen storage effectiveness of a three way component catalyst falls), the catalyst de-activation 
distinction equipment which distinguishes the degradation degree of a three way component catalyst based on 
the locus length of a downstream sensor output is proposed (refer to JP,5-98948,A). 

[0005] namely, the case where the three way component catalyst has not deteriorated — oxygen — exhaust gas — 
since it has the oxygen storage effectiveness which adsorbs when description is rich, and it emits in being Lean 
and the reversal period of a downstream sensor output becomes long enough as compared with the reversal 
period of an upstream sensor output, the locus length of a downstream sensor output becomes short as 
compared with the locus length of an upstream sensor output, and is distinguished as a three way component 
catalyst is normal. 

[0006] On the other hand, when a three way component catalyst deteriorates, the oxygen storage effectiveness 
falls and the count of reversal of a downstream sensor output increases. Therefore, the locus length of a 
downstream sensor output becomes almost equal to the locus length of an upstream sensor output, and if the 
three-way catalyst has deteriorated, it will be distinguished. 
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[0007] 

[Problem(s) to be Solved by the Invention] However, when a three way component catalyst is normal and 
balance of oxygen income and outgo, i.e., the balance with the adsorption capacity force of oxygen and bleedoff 
capacity, crosses a limitation, since a downstream sensor output is reversed and locus length becomes long, a 
three way component catalyst has a possibility that a misjudgment [ of having deteriorated ] exception may 
occur. 

[0008] Drawing 2 is the explanatory view of a technical problem above, (b) expresses the output of a 
downstream sensor and (b) expresses the storage income and outgo of a three way component catalyst, that is, at 
time of day t2, since a downstream sensor is rich, it is reversed to Lean, before — rich ~ time of day t2 from — 
t3 since rich — Lean — reversed — time of day t3 from — t5 ****** — Lean -- maintaining ~ time of day t5 from 
— t6 from Lean — rich — reversed — time of day t6 from — t8 ****** — Rich — maintaining — time of day t8 
from - 19 

[0009] therefore, a three way component catalyst — time of day t3 before — oxygen — adsorbing — time of day 
t3 from — t6 ****** — oxygen — emitting — time of day t6 from — t9 ****** — oxygen ~ adsorbing — time of 
day t9 Henceforth, oxygen is emitted, therefore, time of day t3 ****** — the amount of addition oxygen in 
which the three way component catalyst was adsorbed ~ gradually ~ increasing ~ time of day t3 from — t6 if it 
applies — the oxygen absorpt£ince of a three way component catalyst — gradually — increasing — time of day t6 
from — t9 the amount of addition oxygen in which the three way component catalyst was adsorbed if applied ~ 
gradually ~ increasing ~ time of day t9 Oxygen absorptance increases henceforth gradually. 
[001 0] however, time of day tl when there is a limitation ((**) is shown by the altemate long and short dash 
line) in the amount of oxygen which can stick to a three way component catalyst, and the oxygen absorptance of 
a three way component catalyst and a limitation is crossed from ~ t3 up to ~ time of day t4 from ~ t6 up to — 
and time of day tl from — t9 by — it sets and fear according to misjudgment occurs. Also when this invention is 
made in view of the above-mentioned technical problem and the oxygen income and outgo, i.e., the oxygen 
adsorption capacity force, and oxygen bleedoff capacity of a three way component catalyst cross a limitation, it 
aims at offering the catalyst de-activation distinction equipment of the intemal combustion engine which can 
prevent an incorrect judging. 
[0011] 

[Means for Solving the Problem] Drawing 1 is the basic block diagram of the catalyst de-activation distinction 
equipment of the intemal combustion engine concerning this invention. The catalyst de-activation distinction 
equipment of the intemal combustion engine concerning claim 1 The downstream oxygen sensor 12 which is 
formed in the upstream air-fuel ratio sensor 1 1 and the downstream which are prepared in the upstream of the 
three way component catalyst for the exhaust gas clarification installed in an intemal combustion engine's 
exhaust air system, and detect the concentration of the specific component in exhaust gas, and detects the 
concentration of the specific component in exhaust gas, A feed-back-control-of-air-fuel-ratio means 13 to 
control the fuel quantity supplied to an intemal combustion engine according to the output of the upstream air- 
fuel ratio sensor 1 1 at least, A degradation distinction means 14 to distinguish degradation of a three way 
component catalyst based on the output of the downstream oxygen sensor 12 at least. When the threshold as 
which the oxygen income and outgo in a three way component catalyst were beforehand determined by oxygen 
income-and-outgo presumption means 1 5 to presimie the oxygen income and outgo in a three way component 
catalyst, and the oxygen income-and-outgo presumption means 1 5 is exceeded, a degradation distinction 
termination means 16 to stop degradation distinction of the three way component catalyst by the degradation 
distinction means 14 is provided. 

[0012] According to this equipment, when the parameter showing the oxygen income and outgo of a three way 
component catalyst exceeds the boimd value defined beforehand, degradation distinction is stopped as a thing 
with fear according to misjudgment. The catalyst de-activation distinction equipment of the intemal combustion 
engine concerning claim 2 An amount operation means of fuel deflection to calculate the amount of fuel 
deflection which is the difference of the basic fuel quantity which an oxygen income-and-outgo presumption 
means needs for controlling an air-fuel ratio to theoretical air fuel ratio, and the real fiiel quantity calculated 
with a feed-back-control-of-air- fuel-ratio means, A reversal detection means to detect reversal of the output of a 
downstream oxygen sensor. After reversal of the output of a downstream oxygen sensor is detected by the 
reversal detection means, with a reversal detection means an amount integrated value addition means of fuel 
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deflection to integrate the integrated value of the amount of fuel deflection calculated with a fuel variation 
operation means until re-reversal of the output of a downstream oxygen sensor is detected, and to presume the 
oxygen income and outgo in a three way component catalyst based on an integrated value ~ since — it is 
constituted. 

[0013] According to this equipment, based on the integral value with which it integrated after a downstream 
oxygen sensor reverses the amount of fuel deflection until it was re-reversed, the oxygen income and outgo in a 
three way component catalyst are presumed. The catalyst de-activation distinction equipment of the intemal 
combustion engine concerning claim 3 inhibits the termination of degradation distinction of a three way 
component catalyst until the predetermined time defined beforehand passes after the output of a downstream 
oxygen sensor is reversed, even when a degradation distinction termination means exceeds the boimd value as 
which the integrated value of the fuel variation integrated by the amount integrated value addition means of fuel 
deflection was determined beforehand. 

[0014] According to this equipment, even if the amount integral value of fiiel deflection exceeds a 
predetermined bound value, degradation distinction is permitted unless a downstream oxygen sensor output 
starts reversal. The catalyst de-activation distinction equipment of the intemal combustion engine concerning 
claim 4 has a hysteresis characteristic between the threshold judged to be reversal to Lean since the reversal 
detection means is rich, and the threshold judged to be reversal to Rich from Lean. 

[0015] According to this equipment, a hysteresis characteristic is applied from reversal of a downstream oxygen 
sensor output, i.e.. Rich, to detection of the reversal to Rich from Lean or Lesin. As for the catalyst de-activation 
distinction equipment of the intemal combustion engine concerning claim 5, a degradation distinction means 
distinguishes degradation of a three way component catalyst based on the locus length of the output of an 
upstream air-fuel ratio sensor, and the locus length of the output of a downstream oxygen sensor. 
[0016] According to this equipment, degradation distinction is performed based on the ratio of the upstream and 
the locus length of a downstream sensor output. The catalyst de-activation distinction equipment of the intemal 
combustion engine concerning claim 6 distinguishes degradation of a three way component catalyst based on 
the count to which the degradation distinction means exceeded the bound value as which the integrated value of 
the fuel variation integrated by the amount integrated value addition means of fuel deflection was determined 
beforehand. 

[0017] According to this equipment, degradation distinction is performed based on the count to which the 
integrated value of a fuel variation exceeded the bound value. The catalyst de-activation distinction equipment 
of the intemal combustion engine concerning claim 7 The downstream oxygen sensor which is formed in the 
upstream oxygen sensor and the downstream which are prepared in the upstream of the three way component 
catalyst for tiie exhaust gas clarification installed in an intemal combustion engine's exhaust air system, and 
detect the concentration of the specific component in exhaust gas, and detects the concentration of the specific 
component in exhaust gas, A feed-back-control-of-air-fuel-ratio means to calculate the study value for 
amending a secular change of the device relevant to the air-fuel ratio correction factor for amending the fuel 
quantity supplied to an intemal combustion engine according to the output of an upstream oxygen sensor at 
least and fuel quantity control, A degradation distinction means to distinguish degradation of a three way 
component catalyst based on the output of a downstream oxygen sensor at least. An oxygen income-and-outgo 
presumption means to presume the oxygen income and outgo in a three way component catalyst according to 
the integral value of the deflection of the air-fuel ratio correction factor and air- fuel ratio study value which are 
calculated with a feed-back-control-of-air-fuel-ratio means. When the threshold as which the oxygen income 
and outgo in a three way component catalyst were beforehand determined by the oxygen income-and-outgo 
presumption means is exceeded, a degradation distinction termination means to stop degradation distinction of 
the three way component catalyst by the degradation distinction means is provided. 

[0018] According to this equipment, when it is the so-called double oxygen sensor system, based on the integral 
value of the deflection of an air- fuel ratio correction factor and an air-fUel ratio study value, the oxygen income 
and outgo of a three way component catalyst are presumed. 
[0019] 

[Embodiment of the Invention] Drawing 3 is the block diagram of the example of the catalyst de-activation 
distinction equipment concerning this invention, and the air flow meter 33 is installed in the inhalation-of-air 
path 32 of the intemal combustion engine body 31 . An air flow meter 33 measures an inhalation air content, and 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 1 0/2 1 /2005 



JP,09-280038,A [DETAILED DESCRIPTION] 



Page 4 of 14 



outputs the voltage signal which is proportional to an inhalation air content using the built-in potentiometer. 
This voltage signal is supplied to A/D converter 301 with a built-in multiplexer of a control section 30. 
[0020] The crank location detection sensor 36 which converts into whenever [ criteria location detection 
sensor / which converts into whenever / crank angle / and outputs the pulse for criteria location detection every 
720 degrees / 35, and crank angle ], and outputs the pulse for crank location detection every 30 degrees is 
prepared for the distributor 34. These pulses are supplied to the input/output interface 302 of a control section 
30, and the pulse for crank location detection is further supplied also to the interruption terminal of CPU303. 
[0021] Furthermore, the fuel injection valve 37 for injecting the fuel supplied from a fuel-supply system for 
every cylinder is also installed in the inhalation-of-air path 32. Moreover, the temperature sensor 39 for 
detecting a circulating water temperature THW is installed in water JAKKETTO 38 of the intemal combustion 
engine body 3 1 , and the electrical potential difference proportional to a circulating water temperature THW is 
supplied to A/D converter 301 with a built-in multiplexer of a control section 30. 

[0022] In the lower stream of a river of an intemal combustion engine's 31 exhaust manifold 311, they are the 
toxic components HC, CO, and NOx in exhaust gas. The catalytic converter 312 which stored the three way 
component catalyst purified simultaneously is formed. In the upstream of an exhaust manifold 311 312, i.e., a 
catalytic converter, the upstream air- fuel ratio sensor 313 is the downstream 02 to the exhaust pipe 314 of the 
downstream of a catalytic converter 312. The sensor 315 is installed. The upstream air-fuel ratio sensor 313 
generates the output signal mostly proportional to the residual oxygen density in exhaust gas, and is the 
downstream 02. A sensor 315 generates the binary signal according to the residual oxygen density in exhaust 
gas, and supplies it to A/D converter 301 with a built-in multiplexer of a control section 30. 
[0023] A control section 12 is for example, a microcomputer system, and consists of ROM304 and RAM305 
besides A/D converter 301 with a built-in multiplexer, an input/output interface 302, and CPU303, dc-battery 
backup memory B-RAM306, and clock 307 grade. Furthermore, the down counter 308, a flip-flop 309, and the 
actuation circuit 310 are circuits for driving a fuel injection valve 37, if fuel oil consumption TAU is computed 
in the below-mentioned routine, the down counter 308 and a flip-flop 309 will be set for fuel oil consumption 
TAU, and the actuation circuit 310 will start energization of a fuel injection valve 37. The increment of the set 
point of the down counter 308 is carried out by the clock signal, and it is from the carry out terminal of the 
down counter 308. "1" If outputted, a flip-flop 309 will be reset and the actuation circuit 310 will stop 
energization of a fuel injection valve 37. Therefore, the fuel quantity according to fuel oil consumption TAU is 
supplied to an intemal combustion engine's 1 0 combustion chamber. 

[0024] Furthermore the alarm 316 is connected to the input/output interface 302, when it is distinguished that 
the three way component catalyst deteriorated in the control section 30, it operates, and an operator's attention is 
c£illed. The circulating water temperature THW detected with the inhalation air content Q detected with an air 
flow meter 33 and a temperature sensor 39 is incorporated by the A/D-conversion routine performed for every 
predetermined time, and is memorized by the predetermined address of RAM305. Namely, the inhalation air 
content Q memorized by RAM305 and a circulating water temperature THW are updated for every 
predetermined time. 

[0025] Moreover, a rotational frequency Ne is calculated by interruption for every 30-degreeCA of the crank 
location detection sensor 36, and is memorized by the predetermined address of RAM305. Drawing 4 is the 
flow chart of the degradation distinction main routine performed by the control section 30, and although 
degradation distinction control processing is performed [ in / in / on step 41 and / step 42 / for flag actuation 
processing / step 43 ], the content of each processing mentions oxygen account processing later. 
[0026] Drawing 5 is the flow chart of the flag actuation processing performed at step 41, and is the downstream 
02. It aims at giving a hysteresis characteristic in order to attain stabilization of reversal detection of the output 
of a sensor 315. Namely, the downstream 02 The output of a sensor 315 is for preventing becoming easy to 
generate a misjudgment exception by always performing degradation distinction, when an output is [ / near the 
theoretical air fuel ratio ] reversed, a hysteresis characteristic does not have ****** and the parameter with 
which the oxygen income and outgo of a three way component catalyst are expressed by reversal is cleared 
frequently. 

[0027] It sets to step 411 and is the downstream 02. When the affirmation judging of whether the output OXS 
of a sensor 3 1 5 is more than rich side threshold KOXR is judged and carried out, it progresses to step 412 and is 
the downstream air-fuel ratio flag XOXSR. "1" It sets up and this processing is ended. When a negative judging 
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is carried out at step 412, it progresses to step 413 and is the downstream 02. If the affirmation judging of 
whether the output OXS of a sensor 3 1 5 is below Lean side threshold KOXL is judged and carried out, it will 
be the downstream air-fuel ratio flag XOXSR at step 414. "0" It sets up and this processing is ended. In 
addition, if a negative judging is carried out at step 413, this processing will be ended directly. 
[0028] Drawing 6 is hysteresis characteristic drawing of reversal detection, and is the downstream 02. When 
the output OXS of a sensor 315 is more than rich side threshold KOXR, it is the downstream air-fuel ratio flag 
XOXSR. "1" It is set up and is the downstream 02 to reverse. When the output OXS of a sensor 315 is below 
Lean side threshold KOXL, it is the downstream air-fuel ratio flag XOXSR. "0" It is set up. 
[0029] Moreover, since rich, when reversed to Lean, it is the downstream 02. It is the downstream air- fuel ratio 
flag XOXSR until the output OXS of a sensor 315 reaches Lean side threshold KOXL. "1" When it is 
maintained and is richly reversed from Lean, it is the downstream 02. It is the downstream air-fuel ratio flag 
XOXSR until the output OXS of a sensor 315 reaches rich side threshold KOXR. "0" It is maintained. 
[0030] Drawing 7 is the flow chart of the oxygen account processing performed at step 42, and presumes with 
the integral value of the amount of fuel deflection mentioned later, the oxygen uptake degree and oxygen 
bleedoff degree, i.e., the oxygen income and outgo, of a three way component catalyst, namely, the downstream 
02 if the description of the exhaust gas detected by the sensor 3 1 5 is rich ~ Air Fuel Ratio Control — exhaust 
gas — fuel quantity is decreased from the fuel quantity of theoretical air fuel ratio that description should be 
controlled to Lean. At this time, a three way component catalyst continues absorption of the residual oxygen in 
exhaust gas. That is, it is possible that the integral value of the amount of fuel deflection expresses the amount 
of oxygen in which a three way component catalyst is adsorbed. 

[0031] conversely, the downstream 02 if the description of the exhaust gas detected by the sensor 315 is Lean — 
Air Fuel Ratio Control — exhaust gas ~ fuel quantity is increased from the fuel quantity of theoretical air fuel 
ratio that description should be controlled richly. At this time, a three way component catalyst continues 
bleedoff of the absorbed oxygen. That is, since the integral value of the amount of fuel deflection can be 
considered to express the amount of oxygen which a three way component catalyst emits, it becomes possible 
[ presuming the oxygen income and outgo of a three way component catalyst with the integral value of the 
amount of fuel deflection ]. 

[0032] It judges whether in step 421, the downstream air-fuel ratio flag XOXSR was reversed. When an 
affirmation judging is carried out at step 421 (i.e., when the downstream air-fuel ratio flag XOXSR is reversed), 
it sets to step 422, and it is the amount FDINT of fuel deflection integrals. "0" It resets and progresses to step 
423. In addition, when a negative judging is carried out at step 421, namely, if the downstream air-fuel ratio flag 
XOXSR is not reversed, it progresses to the direct step 423. 

[0033] step 423 - setting - XOXSR= - "1" and - It judges whether it is FD 0 < 0, i.e., a downstream air-fuel 
ratio is rich, and are injected so that a fuel may correct an air-fiiel ratio to Lean?. The downstream 02 when an 
affirmation judging is carried out at step 423 When there is no conflict between the downstream air-fuel ratios 
and fuel oil consumption which are detected by the sensor 315, it progresses to step 424, and a degree type 
integrates the fuel deflection integrated value FDINT, and this processing is ended. 
[0034] the time of a negative judging being carried out at FDINT=FDINT+FDO step 423 - step 425 - 
progressing — XOXSR=0 and — It judges whether it is FD 0 > 0, i.e., are injected so that a downstream air-fuel 
ratio may be Lean and a fuel may correct an air-fuel ratio richly?. 

[0035] The downstream 02 when an affirmation judging is carried out at step 425 When there is no conflict 
between the downstream air-fuel ratios and fuel oil consumption which are detected by the sensor 315, it 
progresses to step 424. In addition, when a negative judging is carried out at step 425, this processing is ended 
directly. It judges whether drawing 8 is the flow chart of the degradation distinction control processing 
performed at step 43, and the fuel deflection integrated value FDINT is between a lower limit KDFCL and a 
upper limit KDFCR in step 43 1 . 

[0036] When the fuel deflection integrated value FDINT is between the addition lower limit KDFCL and the 
addition upper limit KDFCR, in order to carry out an affirmation judging at step 431 and to carry out counting 
of the monitor time amoimt, it progresses to step 432, and the decrement of the counter CNT is carried out and 
it progresses to step 436. When there is no fuel deflection integrated value FDINT between a lower limit 
KDFCL and a upper limit KDFCR, it judges with the oxygen absorptance or oxygen bleedoff capacity of a 
three way component catalyst having crossed the limitation, and a negative judging is carried out at step 431, 
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and it sets to steps 434 and 435, and is the downstream 02. It judges whether the output OXS of a sensor 315 is 
more than the sensor output upper Hmit KOXa or below the sensor output lower Umit KOXb. 
[0037] Downstream 02 When the output OXS of a sensor 3 1 5 is more than the sensor output upper limit KOXa 
or below the sensor output lower limit KOXb, even if judged with the oxygen absorptance or oxygen bleedoff 
capacity of a three way component catalyst having crossed the limitation, an affirmation judging is carried out 
at steps 433 and 434 as that which is still actually generous, it progresses to step 432, the decrement of the 
counter CNT is carried out, and it progresses to step 436. Since it is usually set up with allowances, the 
threshold which this judges to be the limitation of the oxygen absorptance of a three way component catalyst or 
oxygen bleedoff capacity is the treatment for making the opportunity of distinction increase using these 
allowances. 

[0038] When the oxygen absorptance or oxygen bleedoff capacity of a three way component catalyst crosses a 
limitation and the output OXS of downstream 02 sensor 315 starts reversal actuation, since when a negative 
judging is carried out at all the steps of steps 431, 433, and 434 stops degradation distinction of a three way 
component catalyst, it is set as the predetermined value KTDL which was able to define Counter CNT 
beforehand, and progresses to step 436. 

[0039] step 436 ~ setting — enumerated data of Counter CNT "0" it is — as what judges or, and fear according 
to misjudgment does not have in degradation distinction of a three way component catalyst when an affirmation 
judging is carried out (i.e., when it goes through predetermined monitor time amount) — degradation distinction 
— it should carry out ~ step 437 — degradation distinction flag XMCAT "1" It sets up and this processing is 
ended. Conversely, after being judged with the oxygen absorptance or oxygen bleedoff capacity of a three way 
component catalyst having crossed the limitation when a negative judging was carried out at step 436 namely, it 
is the downstream 02. The output OXS of a sensor 315 is the degradation distinction flag XMCAT at step 438 
as that to which close has fear according to misjudgment within the sensor output upper limit KOXa or the 
sensor output lower limit KOXb when it comes. "0" It sets up and this processing is ended. In addition, also 
when having not gone through monitor time amount, in order to stop degradation distinction, it sets to step 438, 
and it is the degradation distinction flag XMCAT. "0" It sets up. 

[0040] the flow chart of the degradation distinction running routine of the three way component catalyst with 
which drawing 9 is performed by the control section 30 ~ it is — step 91 ~ setting — degradation distinction flag 
XMCAT "1 " it is — or is judged, and when a negative judging is carried out, this routine is ended directly, 
without performing degradation distinction. When an affirmation judging is carried out at step 91, in order to 
perform degradation distinction, it progresses to step 92, and it judges whether the monitor conditions for 
degradation distinction of a three way component catalyst are satisfied. [0041] In addition, degradation 
distinction of a three way component catalyst is performed when all the following conditions are satisfied. 

(1) The feed back control of air-fiiel ratio by the upstream air-fiiel ratio sensor 313 should be performing. In 
addition, about the detail of this condition, it mentions later. 

(2) Downstream 02 The feed back control of air-fiiel ratio by the sensor 315 should be performing. In addition, 
about the detail of this condition, it mentions later. 

(3) An internal combustion engine load should be beyond a predetermined value. 

[0042] Therefore, when which conditions of above-mentioned (1) - (3) are not satisfied, this routine is ended 
directly, without carrying out a negative judging at step 92, and performing degradation distinction. Conversely, 
when all the conditions of above-mentioned (1) - (3) are satisfied, an affirmation judging is carried out at step 
92, and it progresses to step 93. In step 93, although locus length calculation processing is performed, it 
mentions later for details. 

[0043] The monitor time amount counter CTIME which carries out counting of the degradation distinction 
monitor time amount in step 94 is incremented, it sets to step 95, and the enumerated data of the monitor time 
amount coxmter CTIME are the predetermined values CO. It judges whether it is above. When a negative 
judging is carried out at step 94 (i.e., when predetermined monitor time amount has not passed), this routine is 
ended directly. 

[0044] Conversely, when an affirmation judging is carried out at step 94 (i.e., when predetermined monitor time 
amount passes), degradation distinction processing is performed in step 96, and this routine is ended. In 
addition, the detail of degradation distinction processing is mentioned later. Drawing 10 is the flow chart of the 
locus length calculation processing performed at step 93, and converts flie output VAF of the upstream air-fiiel 
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ratio sensor 3 1 3 into the locus length calculating output VAFH at step 93 1 . 
[0045] VAFH=f(VAF) 

Based on the locus length calculating output VAFH of the upstream air- fuel ratio sensor 313, the upstream air- 
fuel ratio sensor output locus length LVAFH is computed by the degree type at step 932. 

LVAFH=LVAFH+|VAFH-VAFHO| - here, VAFHO is the locus length calculating output of the upstream air- 
fuel ratio sensor 313 computed last time. 

[0046] Next, it is the downstream 02 by the degree type at step 933. It is based on the output VOS of a sensor 
315, and is the downstream 02. The output locus length LVOS is computed. 

LVOS=LVOS+|VOS-VOSO| - here, VOSO is the output of the downstream air-fuel ratio sensor 315 computed 
last time. Next in step 934, it prepares for next activation, the last calculation value is updated as follows, and 
this processing is ended. 

[0047] VAFHO <- VAFHVOSO <- VOS drawing 1 1 is the flow chart of the degradation distinction processing 
performed at step 96, is based on upstream air-fuel ratio sensor output locus length at step 961, and is threshold 
Lref for degradation distinction of a three way component catalyst. It computes. 
[0048] Lref = f(LVAFH) 

It sets to step 962 and is the downstream 02. The output locus length LVOS is threshold Lref. It distinguishes 
whether it is above, i.e., has the three way component catalyst deteriorated?. When an affirmation judging is 
carried out at step 962 (i.e., when the three way component catalyst had deteriorated and it is distinguished), it 
sets to step 963, and it is the alarm flag ALMCC. "1 " It sets up, an alarm is energized in step 964, and it ' 
progresses to step 966. 

[0049] Conversely, when a negative judging is carried out at step 962 (i.e., when the three way component 
catalyst had not deteriorated and it is distinguished), it sets to step 965, and it is the alarm flag ALMCC. It is set 
as "0" and progresses to step 966. In step 966, the alarm flag ALMCC is memorized to B-RAM306. This is the 
treatment for reading a distinction result at the time of repair inspection. 

[0050] Furthermore in step 967, it prepares for next processing, and they are the monitor time amount counter 
CTIME, the upstream air-fuel ratio sensor output locus length LVAFH, and the downstream 02. The output 
locus length LVOS is reset and this processing is ended. Drawing 1212 is the flow chart of the fuel quantity 
calculation routine in a target cylinder performed by the control section 30, and is performed as interruption 
processing for whenever [ predetermined crank angle / every ]. 

[0051] Air content MCi in a cylinder computed in activation of this former routine in step 121 And the fuel 
quantity FCRi in a target cylinder (i= 0 to n-1) is shifted every [ 1 ]. It is the air content MC 0 in a cylinder 
current by activation of this time [ this ]. And fuel quantity FCRO in a target cylinder It is the treatment for 
computing **. In step 122, the intemal combustion engine rotational frequency Ne and the inhalation air 
content Q which are memorized by RAM305 are incorporated. 

[0052] step 123 — setting — air content MC 0 in a cylinder current current [ as the intemal combustion engine 
rotational frequency Ne and a fimction of the inhalation air content Q ] It computes. 

MCO =MC(Ne,Q) 

The fuel quantity [ 0 ] FCRO MC in a target cylinder current with step 124 furthermore, i.e., the current air 
content in a cylinder. Fuel quantity required in order to set and to make an air-fuel ratio into theoretical air fuel 
ratio is computed by the degree type, and this routine is ended. 

[0053] FCRO =MCO / AFT - AFT is theoretical air fuel ratio (14.7) here. Drawing 13 is performed as 
interruption processing for every fixed time interval which is the flow chart of the Maine feed-back-control-of- 
air-fuel-ratio routine performed by the control section 30, for example, is 4 mses. 

[0054] It judges whether in step 131, the feedback control conditions by the upstream air- fuel ratio sensor 313 
are satisfied. That is, when all the following conditions are satisfied, the feedback control by the upstream air- 
fiiel ratio sensor 313 is permitted. 

(1) A circulating water temperature should be beyond predetermined temperature. 

(2) Don't intemal combustion engine be under start up. 

(3) Loading etc. should not be fuel increasing at the time of start up. 

(4) The output of an upstream air-fuel ratio sensor be reversed once or more. 

(5) It is not during a fuel cut. 

[0055] When all the above conditions are satisfied and the feedback control by the upstream air-fuel ratio sensor 
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313 is permitted, an affirmation judging is carried out at step 131 , it progresses to step 132, and the amount FDi 
(i=l-n) of fuel deflection computed before last time is moved every [ 1 ]. It is the amount FD 0 of fuel 
deflection current by the operation of this time [ this ]. It is for computing. Next, a degree type amends only the 
amount DV of electrical-potential-difference amendments calculated by the sub feed-back-control-of-air-fuel- 
ratio routine which mentions the output VAF of the upstream air-fiiel ratio sensor 313 later in step 133. 
[0056] Based on the output VAF of the upstream air-fuel ratio sensor 313 after amending to a VAF=VAF+DV 
pan, the current real air-fuel ratio ABF is calculated. 
ABF=g(VAF) 

The air content MCn in a cylinder computed by the activation n times before this routine in step 135, and fuel 
quantity FCRn in a target cylinder It reaches, it is based on the current real air- fuel ratio ABF, and is the current 
amount FD 0 of fuel deflection. It calculates by the degree type. 

[0057] FDO = MCn/ABF - FCRn - the here current amoxmt FD 0 of fuel deflection The air content MCn in a 
cylinder computed by activation n times ago in order to ask, and fuel quantity FCRn in a target cylinder It is 
used for amending the transport time delay of the exhaust gas fi"om the cylinder to the upstream air-fuel ratio 
sensor 313. Finally in step 136, the amount DF of fuel amendments is calculated based on a degree type, and 
this routine is ended. 

[0058] DF=kfp*FDO+ kfs*sigma FDi ~ kfp is proportional gain and kfs is integral gain here. In addition, when 
either of the conditions of (1) - (5) is not materialized, a negative judging is carried out at step 131, and it 
progresses to step 137, and is the amount DF of air- fuel ratio amendments. "0" It sets up and this routine is 
ended. 

[0059] Drawing 14 is the flow chart of the sub feed-back-control-of-air-fiiel-ratio routine performed by the 
control section 30, and is performed by the Maine feed-back-control-of-air-fuel-ratio routine as interruption 
processing for the second of a longer than the execution time predetermined time interval, every [ for 
example, ]. It sets to step 141 and is the downstream 02. It judges whether the feedback control conditions by 
the sensor 315 are satisfied. 

[0060] That is, when all the same conditions as tiie Maine feed back control of air-fuel ratio are satisfied, it is 
the downstream 02. The feedback control by the sensor 315 is permitted. Namely, the downstream 02 When 
the feedback control by the sensor 315 is permitted, an affirmation judging is carried out at step 141, it 
progresses to step 142, and the electrical-potential-difference * difference VDi (i=l-n) computed before last 
time is moved every [ 1 ]. This is the electrical-potential-difference fuel deflection VDO current by this 
operation. It is for computing. 

[0061] Next, it sets to step 143 and is the downstream 02. The output VOS and the target downstream 02 of a 
sensor 315 Current voltage deviation VDO during the sensor output VOST It calculates by the degree type. 
VDO = VOS - In step 144, the amount DV of electrical -potential-difference amendments is calculated based on 
a degree type at the VOST last, and this routine is ended. 

[0062] DV=kvp*VDO-i- kvs*sigma VDi — kvp is proportional gain and kvs is integral gain here. In addition, the 
downstream 02 When either of the sensor feedback control conditions is not materialized, a negative judging is 
carried out at step 141, and it progresses to step 145, and is the amoimt DV of electrical-potential-difference 
amendments. "0" It sets up and this routine is ended. 

[0063] Drawing 15 is the flow chart of the fuel-injection control routine for controlling the fuel quantity 
injected by the internal combustion engine, and is performed for whenever [ predetermined crank angle / 
every ]. In step 151, the basic fuel oil consumption TAUP is calculated b£ised on the internal combustion engine 
rotational frequency Ne and the inhalation air content Q. 
TAUP = TAUP(Ne,Q) 

Next, in step 152, the basic fuel oil consumption TAUP is amended in the amount DF of air-fuel ratio 
amendments, and fuel oil consumption TAU is calculated. 

[0064] TAU=alpha*TAUP+DF+beta — alpha and beta are constants here. In step 153, fuel oil consumption 
TAU is set as the down counter 308 through an input/output interface 302, and this routine is ended. Drawing 
16 is the explanatory view of the above-mentioned example of operation, an axis of abscissa expresses time 
amount, and each wave is the output VAF and the downstream 02 of the upstream air-fuel ratio sensor 313 
from a top. They are the output XOS of a sensor 315, and the amovmt integral value FDINT of fuel deflection. 
[0065] Namely, time of day tl The amoimt integral value FDINT of fuel deflection is between a upper limit 
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KDFCR and a lower limit KDFCL, and degradation distinction is permitted before as that to which the oxygen 
adsorption capacity force of a three way component catalyst has not reached a limitation. Time of day tl The 
amoiint integral value FDINT of fuel deflection is time of day t2, although it becomes below the lower limit 
KDFCL and is judged with the oxygen adsorption capacity force of a three way component catalyst having 
reached the limitation. It is the downstream 02 before. The output XOS of a sensor 315 permits distinction as 
what is more than the sensor upper limit KOXa, and has not started reversal, and increases a distinction 
opportunity. On the other hand, it is time of day t2. It is the downstream 02 henceforth. In order that the output 
XOS of a sensor 315 may start reversal, distinction is stopped as a thing with fear according to misjudgment. 
[0066] time of day t3 from — t4 ****** — distinction is permitted as that to which the oxygen bleedofif capacity 
of a three way component catalyst has not reached a limitation. Time of day t4 The amount integral value 
FDINT of fuel deflection is time of day t5, although it becomes more than the upper limit KDFCR and is judged 
with the oxygen bleedoff capacity of a three way component catalyst having reached the limitation. It is the 
downstream 02 before. The output XOS of a sensor 315 permits distinction as what is below the sensor lower 
limit KOXb and has not started reversal, and increases a distinction opportunity. On the other hand, it is time of 
day t5. It is the downstream 02 henceforth. In order that the output XOS of a sensor 315 may start reversal, 
distinction is stopped as a thing with fear according to misjudgment. 

[0067] It sets in the above-mentioned example and they are the upstream air-fuel ratio sensor 313 and the 
downstream 02. Although degradation distinction of a three way component catalyst is carried out based on the 
locus length of the output of a sensor 315, it is possible to carry out degradation distinction of a three way 
component catalyst also by the count to which the amoimt integral value of fuel deflection exceeded the lower 
limit KDFCL and the upper limit KDFCR after downstream 02 sensor 315 output is reversed before it was next 
reversed. 

[0068] Drawing 17 is the flow chart of the 2nd degradation distinction running routine for performing 
degradation distinction by the above-mentioned approach, is replaced with the locus length calculation 
processing of a degradation distinction running routine and drawing 10 shown in drawing 9 , and degradation 
distinction processing of drawing 1 1 , and is performed. That is, it distinguishes whether the air-fuel ratio flag 
XOXSR operated by flag actuation processing of drawing 5 in step 1701 was reversed. 
[0069] the time of the downstream air- fuel ratio flag XOXSR being reversed when an affirmation judging is 
carried out at step 1701 — step 1702 — progressing — degradation distinction flag XMCAT "1" it is — it judges 
namely, or degradation distinction is permitted. When an affirmation judging is carried out at step 1702 (i.e., 
when degradation distinction is permitted), it is judged whether the amount integral value FDINT of fuel 
deflection is more than the upper limit KDFCR at step 1703 or the amount integral value FDINT of fuel 
deflection is below the lower limit KDFCL at step 1704. 

[0070] When the amount integral value FDINT of fuel deflection has deviated from the upper limit KDFCR or 
the lower limit KDFCL, an affirmation judging is carried out by step 1703 or 1704, the abnormality counter 
CJFCAT is incremented, and it progresses to step 1607. Conversely, when the amount integral value FDINT of 
fuel deflection is within the limits of a upper limit KDFCR and a lower limit KDFCL, a negative judging is 
carried out at steps 1703 and 1704, the normal covinter CJSCAT is incremented, and it progresses to step 1707. 
[0071] After resetting the amount integral value FDINT of fuel deflection in step 1707, it judges whether it 
became beyond the predetermined value Cs that the enumerated data of the normal counter CJSCAT defined 
beforehand at step 1708. When an affirmation judging is carried out at step 1708, it progresses to step 1709 and 
is the alarm flag ALMCC. "0" It resets and this routine is ended. 

[0072] When a negative judging is carried out at step 1708, it progresses to step 1710, and it judges whether it 
became beyond the predetermined value Cf that the enumerated data of the abnorm2ility counter CJFCAT 
defined beforehand at step 1710. When an affirmation judging is carried out at step 1710, it progresses to step 
1711 and is the alarm flag ALMCC. "1" It sets up, an alarm is energized at step 1712, and this routine is ended. 
[0073] In addition, it sets in the above-mentioned example and, for 315, the upstream sensor 313 is an air-fuel 
ratio sensor (linear sensor) and the downstream sensor02. Although considered as the sensor, it is also possible 
to use the downstream sensor 3 1 5 as an air-fiiel ratio sensor. However, it sets to locus length calculation 
processing of drawing 10 in this case, and is the downstream 02. It is necessary to convert the sensor output 
VOS into the output VOSH for locus calculation. Although the upstream sensor 133 is furthermore an air-fuel 
ratio sensor (linear sensor) in the above-mentioned example, 133 is the upstream sensor02. The so-called 
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double 02 used as the sensor It is also possible to apply this invention also to a sensor system. 
[0074] However, it is 02 in this case. The output of a sensor is not proportional to the amount of residual 
oxygen in exhaust gas, but fuel oil consximption is the upstream 02. Since it is not proportional to a sensor 
output directly, based on the integrated value of the amoxmt of fuel deflection, the oxygen income and outgo of 
a three way component catalyst cannot be presximed. Then, the integral value of the deflection of the number of 
air- fuel ratio assistant Masakazu and an air-fuel ratio study value is used as a means to presume the oxygen 
income and outgo of a three way component catalyst. 

[0075] Drawing 18 is double 02. It is the flow chart of the 2nd oxygen account processing which replaces with 
the oxygen account processing which is shown at drawing 7 in the case of a sensor system, and is performed, 
and judges whether in step 181, the air- fuel ratio flag XOXR was reversed. When an affirmation judging is 
carried out at step 181 (i.e., when the air-fuel ratio flag XOXR is reversed), it progresses to step 182, and the 
air- fuel ratio deflection integrated value FAFINT is reset, and it progresses to step 183. On the other hand, when 
a negative judging is carried out at step 181, it progresses to the direct step 183. 

[0076] In step 1 83, the air-fuel ratio deflection DFAF is computed by the degree type as a difference of the air- 
fuel ratio correction factor FAF and the air-fiiel ratio study value FG. In addition, about the air-fuel ratio 
correction factor FAF and the air-fuel ratio study value FG, it mentions later. 

the DFAF=FAF-FG step 184 - setting - XOXR=l and - It judges whether it is DFAF<0, and when an 
affirmation judging is carried out, the air- fuel ratio deflection integrated value FAFINT is updated by the degree 
type at step 185. 

[0077] the time of a negative judging being carried out at the FAFINT=FAFINT+DFAF step 184 - step 186 - 
progressing — XOXR=0 and — It judges whether it is DFAF>0, and when an affirmation judging is carried out, 
the air- fuel ratio deflection integrated value FAFINT is updated at step 185. In addition, when a negative 
judging is carried out at step 186, this processing is ended directly. 

[0078] Drawing 19 is double 02. It is the flow chart of the 1st air-fuel ratio correction factor operation routine 
performed in order to compute the air- fuel ratio correction factor FAF and the air-fuel ratio study value FG by 
replacing with the Maine feed-back-control-of-air-fuel-ratio routine shown in drawing 13 in the case of a sensor 
system, and performs every predetermined time and every 4 mses. It sets to step 191 and is the upstream 02. It 
judges whether the feedback control conditions by the sensor 313 are satisfied. 

[0079] Although it is as the Maine feed-back-control-of-air-fuel-ratio routine shown in drawing 13 having 
explained, all of these conditions are materialized, and these conditions are the upstream 02. When the 
feedback control by the sensor 313 is permitted, an affirmation judging is carried out at step 191 , and it 
progresses to step 192, and is the upstream 02. Output VI of a sensor 313 It reads. Then, in step 193, air-fuel 
ratio correction factor computation is performed for the 1st delay processing in step 194, and this routine is 
ended. 

[0080] In addition, the upstream 02 When either of the feedback control conditions by the sensor 313 is not 
materialized, a negative judging is carried out at step 191, and it progresses to step 195, and is the air-fuel ratio 
correction factor FAF. "1 .0" It sets up and this routine is ended. Drawing 20 is the flow chart of the 1st delay 
processing performed at step 193, and is the upstream 02 at step 193a. Output VI of a sensor 313 Whether it is 
below 1st comparison electrical-potential-difference VI R (for example, 0.45V) and the upstream 02 It judges 
whether the air-fuel ratio detected by the sensor 3 1 3 is Lean. 

[0081] The upstream 02 when an affirmation judging is carried out by step 193a When the air-fuel ratio 
detected by the sensor 313 is Lean, it progresses to step 193b, and it judges whether the counted value of the 1st 
delay counter CDLYl is forward. When an affirmation judging is carried out by step 193b, the 1st delay counter 
CDLYl is reset by step 193c, and it progresses to step 193d. In addition, when a negative judging is carried out 
by step 193b, it progresses to direct step 193d. 

[0082] The decrement of the 1st delay counter CDLYl is carried out by step 193d, and it judges whether the 
counted value of the 1st delay counter CDLYl is the 1st one or less Lean time delay TDL in step 193e. The 
upstream 02 when an affirmation judging is carried out by step 193e Output VI of a sensor 313 Since rich, 
after it is reversed to Lean, when it has passed the 1 st one or more Lean time delays TDL The 1 st delay coxmter 
CDLYl is set as the 1st Lean time delay TDL 1 by step 193f, and it is the 1st air-fuel ratio flag Fl at step 193g 
"0" It sets up and this processing is ended. In addition, when a negative judging is carried out by step 193e, this 
processing is ended directly. 
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[0083] In addition, the 1st Lean time delay TDL 1 is the upstream 02. Output VI of a sensor 313 Since rich, 
when reversed to Lean, it is a time delay for delaying reversal of the 1st air-fuel ratio flag Fl, and it defines as 
negative time amount. The upstream 02 when a negative judging is carried out by step 193a When the air-fuel 
ratio detected by the sensor 313 is rich, it progresses to step 193h, and it judges whether the counted value of 
the 1st delay counter CDLYl is negative. 

[0084] When an affirmation judging is carried out by step 193h, the 1st delay counter CDLYl is reset by step 
193i, and it progresses to step 193j, In addition, when a negative judging is carried out by step 193h, it 
progresses to direct step 193j. The 1st delay counter CDLYl is incremented by step 193j, and it judges whether 
the counted value of the 1st delay counter CDLYl is the 1st one or less rich time delay TDR in step 193k. 
[0085] The upstream 02 when an affirmation judging is carried out by step 193k Output VI of a sensor 313 
After it is richly reversed from Lean, when it has passed the 1st one or more rich time delays TDR The 1st delay 
counter CDLYl is set as the 1st rich time delay TDR 1 by step 1931., and it is the 1st air-fuel ratio flag Fl at 
step 193m "1" It sets up and this processing is ended. In addition, when a negative judging is carried out by step 
193k, this processing is ended directly. 

[0086] In addition, the 1st rich time delay TDR 1 is the upstream 02. Output VI of a sensor 313 When richly 
reversed firom Lean, it is a time delay for delaying reversal of the 1 st air-fUel ratio flag Fl , and it defines as 
forward time amount. It judges whether drawing 21 is the flow chart of the air-fuel ratio correction factor 
computation performed at step 194, and the 1st air-fuel ratio flag Fl reversed it by step 194a. 
[0087] the time of the 1st air- fuel ratio flag Fl being reversed when an affirmation judging is carried out by step 
194a — step 194b — 1st air-fuel ratio flag Fl "0" it is — or is judged. When an affirmation judging is carried out 
by step 194b (i.e., since the 1st air-fiiel ratio flag Fl is rich, when reversed to Lean), the air-fuel ratio correction 
factor FAF is made to increase in skip by the degree type by step 194c, and it progresses to step 194h. 
[0088] When a negative judging is carried out by FAF<-FAF+RSR step 194b (i.e., when the 1st air-fuel ratio 
flag Fl is richly reversed from Lean), the air-fuel ratio correction factor FAF is decreased in skip by the degree 
type by step 194d, and it progresses to step 194h. 

the time of the 1 st air-fuel ratio flag Fl not being reversed when a negative judging is carried out by FAF<- 
FAF-RSL step 194a - step 194e - 1st air-fuel ratio flag Fl "0" it is ~ or is judged. 
[0089] When an affirmation judging is carried out by step 194e (i.e., when the 1st air- fuel ratio flag Fl is 
continuing Lean), the increment in a minute amount of the air-fuel ratio correction factor FAF is carried out by 
the degree type by step 194f, and it progresses to step 194h. 

When a negative judging is carried out by FAF<-FAF+KIR step 194e (i.e., when the 1st air-fiiel ratio flag Fl is 
continuing Rich), minute amount reduction of the air-fuel ratio correction factor FAF is carried out by the 
degree type by step 194g, and it progresses to step 194h. 

[0090] FAF<-FAF-KIL, in addition KIL and KIR are integration constants, and are set as a value sufficiently 
smaller than the skip constants RSR and RSL. In step 194h, the air-fuel ratio correction factor FAF is restricted 
at maximum (for example, 1 .2) and the minimum value (for example, 0.8). 

[0091] In addition, this is treatment for an air-fuel ratio to prevent exaggerated RIN or becoming exaggeratedly 
rich, also when the air-fuel ratio correction factor FAF becomes [ too little / excessive or ] by a certain cause. 
Furthermore, study processing is performed by step 194i, and this processing is ended. Drawing 22 is the flow 
chart of the study processing performed by step 194i, judges whether the 1st air- fuel ratio flag Fl was reversed 
at step 221, and when a negative judging is carried out (i.e., when the 1st air-fuel ratio flag Fl is not reversed), 
it ends this processing directly. 

[0092] When an affirmation judging is carried out at step 221 (i.e., when the 1st air-fuel ratio flag Fl is 
reversed), it progresses to step 222, and the moving average deviation FAFAV of the air- fuel ratio correction 
factor FAF is calculated by the degree type. 

FAFAV={(m-l) *FAFAV+FAF}/m — m is a measurement size used for the operation of the moving average 
here. 

[0093] When it judges whether they are more than the upper limit UL (for example, 1 .005) as which the moving 
average deviation FAFAV was beforehand determined in steps 223 and 224, or below the lower limit LL (for 
example, 0.995) and an affirmation judging is carried out at step 223 or step 224, they are the upstream and the 
downstream 02. An air-fuel ratio study value is updated as what secular change produced to sensors 313 and 
315 and the fuel-injection system device of fuel injection valve 37 grade. 
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[0094] That is, when an affirmation judging is carried out at step 223, the study value FG is updated by the 
degree type at step 225, and this processing is ended. 

FG=FG+deltaG - deltaG is a constant (for example, 0.002) here. When an affirmation judging is carried out at 
step 224, the study value FG is updated by the degree type at step 226, and this processing is ended. 
[0095] When a negative judging is carried out at the FG=FG-delta G step 225, this processing is ended directly, 
without updating the study value FG as what secular change have not produced to a fuel-injection system 
device. Drawing 23 is double 02. It is the flow chart of the 2nd air-fuel ratio correction factor operation routine 
which replaces with the sub feed-back-control-of-air-fuel-ratio routine which is shown at drawing 14 in the case 
of a sensor system, and is performed, and performs for every [ every predetermined time and ] second. 
[0096] It sets to step 23 1 and is the downstream 02. It judges whether the feedback control conditions by the 
sensor 315 are satisfied. This condition is the downstream 02, when it is the same as that of the feedback 
conditions in the sub feed-back-control-of-air-fuel-ratio routine shown in drawing 14 and all conditions are 
satisfied. When the feedback control by the sensor 315 is permitted, an affirmation judging is carried out at step 
231, and it progresses to step 232, and is the downstream 02. Output V2 of a sensor 315 It reads. 
[0097] Then, in step 233, control parameter computation is performed for the 2nd delay processing in step 234, 
and this routine is ended. In addition, when either of said conditions is not materialized, a negative judging is 
carried out at step 231, and it is initial value RSRO about the rich skip constant RSR at step 235. It sets up and is 
initial value RSLO about the RIN skip constant RSL at step 236. It sets up and this routine is ended. 
[0098] Drawing 24 is the flow chart of the 2nd delay processing performed at step 233, and is the downstream 
02 at step 233a. Output V2 of a sensor 315 Whether it is below 2nd comparison electrical-potential-difference 
V2R (for example, 0.55 V) and the downstream 02 It judges whether the air-fuel ratio detected by the sensor 
3 1 5 is Lean. It is 02 at the upstream or the downstream of a catalytic converter here. It is common to set up 
more highly than 1st comparison electrical-potential-difference VI R 2nd comparison electrical-potential- 
difference V2R in consideration of the output characteristics and the degradation degree of a sensor being 
different. 

[0099] The downstream 02 when an affirmation judging is carried out by step 233a When the air-fiiel ratio 
detected by the sensor 315 is Lean, it progresses to step 233b, and it judges whether the counted value of the 
2nd delay counter CDLY2 is forward. When an affirmation judging is carried out by step 233b, the 2nd delay 
counter CDLY2 is reset by step 233c, and it progresses to step 233d. In addition, when a negative judging is 
carried out by step 233b, it progresses to direct step 233d. 

[0100] The decrement of the 2nd delay counter CDLY2 is carried out by step 233d, and it judges whether the 
counted value of the 2nd delay counter CDLY2 is the 2nd two or less Lean time delay TDL in step 233e. The 
downstream 02 when an affirmation judging is carried out by step 233e Output V2 of a sensor 315 Since rich, 
after it is reversed to Lean, when it has passed the 2nd two or more Lean time delays TDL The 2nd delay 
counter CDLY2 is set as the 2nd Lean time delay TDL 2 by step 23 3 f, and it is the 2nd air- fuel ratio flag F2 at 
step 233g "0" It sets up and this processing is ended. In addition, when a negative judging is carried out by step 
23 3 e, this processing is ended directly. 

[0101] In addition, the 2nd Lean time delay TDL 2 is the downstream 02. Output V2 of a sensor 315 Since 
rich, when reversed to Lean, it is a time delay for delaying reversal of the 2nd air-fuel ratio flag F2, and it 
defines as negative time amount. The downstream 02 when a negative judging is carried out by step 233a 
When the air- fuel ratio detected by the sensor 315 is rich, it progresses to step 233h, and it judges whether the 
counted value of the 2nd delay counter CDLY2 is negative. 

[0102] When an affirmation judging is carried out by step 23 3h, the 2nd delay counter CDLY2 is reset by step 
233i, and it progresses to step 233j. In addition, when a negative judging is carried out by step 233h, it 
progresses to direct step 233j. The 2nd delay counter CDLY2 is incremented by step 233j, and it judges whether 
the counted value of the 2nd delay counter CDLY2 is the 2nd two or less rich time delay TDR in step 233k. 
[0103] The downstream 02 when an affirmation judging is carried out by step 233k Output V2 of a sensor 315 
After it is richly reversed from Lean, when it has passed the 2nd two or more rich time delays TDR The 2nd 
delay counter CDLY2 is set as the 2nd rich time delay TDR 2 by step 2331., and it is the 2nd air-fuel ratio flag 
F2 at step 233m "1" It sets up and this processing is ended. In addition, when a negative judging is carried out 
by step 233k, this processing is ended directly. 

[0104] In addition, the 2nd rich time delay TDR 2 is the downstream 02. Output V2 of a sensor 315 When 
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richly reversed from Lean, it is a time delay for delaying reversal of the 2nd air-fuel ratio flag F2, and it defines 
as forward time amount, the flow chart of control parameter computation with which drawing 25 is performed 
at step 234 — it is ~ step 234a ~ 2nd air-fuel ratio flag F2 "0" it is — or is judged. 

[0105] The downstream 02 when an affirmation judging is carried out by step 234a If the air-fuel ratio detected 
by the sensor 315 is Lean, it will progress to step 234b and only a specified quantity delta RS will increase the 
rich skip constant RSR by the degree type with a degree type. 

When having become more than RSR=RSRH-delta RS step 234c and the maximum MAX predetermined 
[ 234d ] in the rich skip constant RSR, it restricts at Maximum MAX. 

[0106] Only a specified quantity delta RS decreases the RIN skip constant RSL by the degree type by step 234e. 

When having become RSR=RSR-delta RS step 234f and below the minimum value MIN predetermined 
[ 234g ] in the Lee NSUKJPPU constant RSL, it restricts at the minimimi value MIN and this processing is 
ended. 

[0107] The downstream 02 when a negative judging is carried out by step 234a If the air-fuel ratio detected by 
the sensor 3 15 is rich, it will progress to step 234h and only a specified quantity delta RS will decrease the rich 
skip constant RSR by the degree type with a degree type. 

When the rich skip constant RSR has become below the predetermined minimum value MIN at the RSR=RSR- 
delta RS steps 234i and 234j, it restricts at the minimum value MIN. 

[0108] Only a specified quantity delta RS increases the RIN skip constant RSL by the degree type by step 234k. 

When having become more than RSR=RSR+delta RS step 2341. and the maximum MAX predetermined 
[ 234m ] in the Lee NSUKIPPU constant RSL, it restricts at Maximimi MAX and this processing is ended. 
[0109] Drawing 26 is double 02. It replaces with the fuel-injection control routine which is shown at drawing 
15 in the case of a sensor system, and it is the flow chart of the 2nd fuel-injection control routine, and performs 
for whenever [ predetermined crank angle / every ]. Since it is determined based on the intemal combustion 
engine rotational frequency Ne and the inhalation air content Q in step 261 , the basic fuel injection duration 
TAUP is computed. 
[01 10] TAUP=TAUP(Ne,Q) 

In step 262, the basic fuel injection duration TAUP is amended with the air-fuel ratio correction factor FAF and 

a study value, and fuel injection duration TAU is found. 

TAU=alpha*TAUP(FAF+FG) +beta ~ alpha and beta set fuel injection duration TAU as the down counter 308 
through an input/output interface 302 in a constant and step 263, and end this routine here. 
[01 1 1] It sets in the above-mentioned example and is the downstream 02. Although the skip constant is 
changed based on the output of a sensor, they are other control parameters KIR and KIL, i.e., integration 
constants, and **. It is good also as changing at least one of the time delays TDR and TDL of 1, or the 1st 
comparison electrical-potential-difference VIR. Moreover, the downstream 02 It is also possible to introduce 
the 2nd [ based on the output of a sensor ] air- fuel ratio correction factor FAF2. 
[0112] 

[Effect of the Invention] According to the catalyst de-activation distinction equipment of the intemal 
combustion engine conceming claim 1 , when judged with the oxygen income and outgo in a three way 
component catalyst having crossed the limitation, it becomes possible by stopping degradation distinction of a 
three way component catalyst to control generating according to misjudgment. According to the catalyst de- 
activation distinction equipment of the intemal combustion engine conceming claim 2, when an upstre£mi air- 
fuel ratio sensor is a linear sensor, it becomes possible to presume the oxygen income and outgo in a three way 
component catalyst with the integral value of the amoimt of fuel deflection. 

[01 13] According to the catalyst de-activation distinction equipment of the intemal combustion engine 
conceming claim 3, even when the integral value of the amount of fuel deflection exceeds a predetermined 
bound value, unless reversal of a downstream oxygen sensor output starts, it can control that the opportunity of 
degradation distinction decreases by continuing degradation distinction. According to the catalyst de-activation 
distinction equipment of the intemal combustion engine conceming claim 4, the originating misjudgment 
exception by the integral value of the amount of fuel deflection being reset frequently is prevented by giving a 
hysteresis to detection of reversal of a downstream oxygen sensor output. 
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[0114] According to the catalyst de-activation distinction equipment of the internal combustion engine 
conceming claim 5, it becomes possible to distinguish the degradation degree of a three way component catalyst 
by the ratio of the locus length of the output of the air-fuel ratio sensor of a vertical style. According to the 
catalyst de-activation distinction equipment of the internal combustion engine conceming claim 6, the integral 
value of the amount of fuel deflection becomes possible [ distinguishing the degradation degree of a three way 
component catalyst by the coimt beyond a predetermined bound value ]. 

[01 15] According to the catalyst de-activation distinction equipment of the internal combustion engine 
conceming claim 7, when an upstream air-fuel ratio sensor is an oxygen sensor and it is judged with the oxygen 
income and outgo of a three way component catalyst having crossed the limitation, it becomes possible by 
stopping degradation distinction of a three way component catalyst to control generating according to 
misjudgment. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/21/2005 



JP,09-280038,A [DRAWINGS] Page 1 of 12 

* NOTICES * 

JPO euid NCZPZ are not responsible for any 
damages caused by tbe use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



4^ 




[Drawing 21 



Kim 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/2 1 /2005 



JP,09-280038,A [DRAWINGS] 



Page 2 of 12 



(O) 





[Drawing 3] 




316 



310 309 308 



c>£>[rAM 



0=0 §~ 



^302 



-304 
-305 
-306 130 

_J 



1 30 



[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/21/2005 



JP,09-280038,A [DRAWINGS] 



1 



I 



I 



[Drawing 5] 



Ye 







XOXSR-^1 " 




[Drawing 6] 



XOXSR='0- 



KOXL 



[Drawing 7] 



■XOXSR-1 



KOXR 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 




421 



I FDINT ^>^TV ^^^^ 



Yes 





Yes 




FDINT 
FDlNT+FOo 




423 



42S 



[Drawing 8] 



<b*j ajM □ - ^ V ~ h 



Yes 



CNT*-CNT~1 1 




CNT^KTDL} ^435 
435 



Yes^ 



CNT = 1 





^437 




XMCAT*1 1 XMCAT--0 ---43B 











[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tr2in_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 




CTIME--CTIME-»-1 | ^94 
95 




^<tpms(sm IK " 9 6 



t Drawing 10] 



, 

VAFH-^f (VAF)[ ^931 



X 



LVAFH 

LVAFH+ IVAFH -VAFHOl 



LVOS - 

LVOS+ |VOS - vosol 



-932 



■933 



VAFHO*-VAFH 
VOSO VOS 



•934 



[Drawing 12] 



C raj* ) 



FCRi^ FCRi-1 



'121 



MCo ^ MC(Ne.Q)[ ^123 
FCRo^MCo/aFTI— 124 



X 



CUD 

[Drawing 133 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 



Page 6 of 12 



|TAUP*-TAUP (Ne.O) 1-^ 151 

V 



TAU - 

a *rAUPi-DF f a 



•152 



/ T A UdSJ^ / ^153 

[Drawing 1 11 

^^WM«;«a)3? a - v - K 




Yes 

ALMCC*-lk^963 
i 



ALMCC-0 



*965 



A L MC C£ 
B-R AMCiKM 



CTIME 


-0 


LVAFH 


-0 


LVO S 




1 




) 



-966 



967 



[Drawing 13] 




VAF* VAF ^ DVl-^ 133 
57 



ABF g( VAF)p^l3t 
* 

135 



FDo 

MCn/ABF- FCRn 
1 ~ 



DF ^ 
Kfp)KFDo^-Kfs»SFDi 



-136 



^137 



DF ^0 



CUD 

[Drawing 14] 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/21/2005 



JP,09-280038,A [DRAWINGS] 




U5 



DV 

Kvp*VDo^-Kvs*2VDi 



[Drawing 16] 

^ 1 (o^^m(Ditf^stmm 




I Drawing 26] 



TAUP-*-TAUP (Ne,Q) 



TAU 

o*TAUP«fFAF*FG) 



•261 
262 



/ TAUaj;)ti 283 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 



[Drawing 171 



Yes 



Yes 



1705 



CJFCAT^CJFCAT+1 




1703 



1704 



CJSCAT-CJSCAT-^1 

i 



.1705 



I FD I NT^'jy 1 ^^1707 



Yes 




ALMCC ^1 



[Drawing 18] 

% 2 CDH*'R3tl1-»«i^(D 3? □ - ^ r - h 




.181 



FAF INT^0k--182 
DFAF^FAF-FG| -^1B3 






^Yes^^ 




FAFINT ^ 
FA F INT + DFAF 



.184 



186 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 



[Drawing 19] 




/ vr / ^192 



I 



-193 

.194 1FAF-1.0M 95 



[Drawing 20] 



193b 




[Drawing 21 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,09-280038,A [DRAWINGS] 



Page 10 of 12 









F-KlL 






u. < 













a: 












u- < 








Ll. 






CC 

to 

tx. 





[Drawing22] 



( sa te ) 




221 



FAFAV *- 
{( n-1)*FAFAV-«-FAF}/n 




223 
Yes 



[Drawing 23] 



222 



^224. 






^226 




.225 


FG-FG + AG| 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/21/2005 



JP,09-280038,A [DRAWINGS] 

* r- 



Page 1 1 of 12 



231 




/ V, K»}&if /— 232 

1 

II !6 2C!>)Si£«a 11^233 | RSR-RSRo k235 
1 



II MWffiSttJIifta 11^234 I RS L-RSLo k236 
1. ^=1 



[Drawing 24] 

s 2 (JOjiSfeso) :? □ - ^ IP - K 





233a 



No 



CDLY2 *0 



•233c 




|CDL Y 2 ^o] -233i 



233 j 



CPLY2-CDLY2-lH ^ 233d — |CDL Y2-^CDLY2^^1 1 

233e JL 233k 



2331 




I F2^0 |^ 233g 




[Drawing 25] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/21/2005 



JP,09-280038,A [DRAWINGS] 



Page 12 of 12 



ft< SOE&W- WiftSCD :7 □ - 5^ V - h 



Yes 



|RSR-RSR'^ARS^ ^ 234b 

-234c 




|rsr*-max . 




. 234k . 

|RSL^RSL-ARSp - 234e ^RSL^RSL ^ RS 



-234f 



234X> 





<RSL >MAX>^ 
TYes 


RSL-«-MIN|-^234g 


234m-lRSL-^MAX| 


1 ■ 


i 







[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 1 0/2 1/2005 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
^^^^OLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



